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PREFACE 


ImtOKH intrtiijitJf, knowledge of tlie qfTectinns of clulclliood 
and the jiiditinub application of optntivt procedures suitable to 
the eliild s competen(\ IVdiitrn Siinjer\ Ins become an accepted 
brancli of geiienl surgtr\ Its importance Ins been einpl asized 
for inan\ \cars at tlic \tw "iork Post Grailuate Medical School 
of Colimibn Lni\eri)it\ through liotli didactic and clinical teachings 
Students Jiave often requestcel copies of the lectures and ha^e 
expressed a dtsirt for e text on the subject It is purposed there 
fore to present a \olume neither encvelopedic nor compendial in 
tjpe which mi\ be of practical value to tlio c engaged m the studv 
and practice of Pediatric burgerv lo this end illustrations have 
been frtels emploved and hibhognphics and theoretical discussions 
omitted 

It isobvionslv impossible to rev lew fuUv all the surgical diseases 
of elnldhnod in a single volume lu order to allow sufficient space 
for the discussion of important and ei mmon pathologies it seemed 
advisable to i nut fractures dislocitie ns and otlier ortliopedic con 
ditions since tbev are well considered m mimerc us textbooks 
Special attention lias Wen directed to diagnoses indications for 
operation surgical thenpv ind tl e end results thereof Conditions 
peculiar to infancj have received special emphasis and anatomv and 
embrvologv Jnve been stresseil onlj when necessarv 
The child s bod\ is no place for heroic siirgerv and the procedures 
recommended are based upon approved methods or those evolved 
from the writers experience Manx operations are described in 
detail and the essentials of pre- ami postoperative treatment are 
dulv emphasized 

\ vrell-chosen and skilful^ administered anesthetic being of prime 
uwportaucc «v tie sxwgetv of xouivg patients a chapter has been 
devoted to the subject through the courtesv of Dr T Drvsdale 
Buchanan 

Blood Transfusion has been written bj Dr Lester J Unger 
whose experience m this special field is recognized 
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In the presentation of Congenital Cleft Lip and Palate b\ 
Dr Harolds ^aughan the technic of eacli operatixe procedure is 
f«U\ described and illustrated 

Dr I oms R Da\ idson has discussed Thoracic Surgen from 
standards suitable to \oung patients 

Man\ affections of the urologic tract require the care of a special 
ist Drs Clarence G Bandlennd Arthur H IMilberthaie discussed 
these problems 

The section on Xcurologic Surgtn has been contniiiited b\ 
Dr JohuE hcarff ThistimeK presentation is nectssariU abridged 
lo the foregoing the author expresses Ins sniccrest thanks and 
appreciation 

Gratitude is also extended to Drs Uilliam H j\[c\er and L 
Grtgor\ Cole for the prnilege of using certain r ra% photographs 
and to Mr Ixarl Iv Bosse the artist for Ins excellent drawings 
I am especialh indebted to Elsie McClellan in\ stcretan 
\%ho patientU aided in the preparation of the manuscript and 
meticuloiish read the proofs 

Iinalh deep appreciation is dut m\ sunpathetic and under 
standing Mife for her inspiration and comforting tolerance 
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PEDIATRIC SURGERY. 


PART I. 

GENERAL CONSIDER ATIONS 

( n \rTEU I 
tXTUODl CITOX 

Tin suri'cn of cliil*lrin is pmlic.ittrl upon the fiiiKlaniciital facts 
tliiit infants and diildroi ilifUr from adults in ai>atoin\ , pb.A sio]og.\ 
and p.irtKuIarlv in tlioir rtaotion to operntne trauma, and tliat 
tlic necessary adjustments of surffical proctdnris are not merel.\ 
mattor** of scale Tlie immature or^raiusm is predominant !, n un- 
staldc and such incompitems forbids btroit surger.s 

Conscrsatise proc'cdurcs. lumextr, carefully planned ami skil- 
fullj. eveciitcd, arc well borne e\en In infants Tliej do not tol- 
erate ntll the loss of bloml and meticulous hemostasis is impera- 
tne Tho are aNo p irticiilarlc sensitne to esposiire and trauma 
and a prolon^'id operation or the roujrli liandlmp of tissues im.s 
f>roducc lethal sliock 

The outcome of ans surpnal jmKtdure depends prcatl.v upon 
the thiltl’s state of nutrition and satisfactor,\ ssater-bnlme balance 
Conditions of starsatum ami dclndratKiu with resultant acidosis 
or alkalosis should al«a\s ixceue appnjjinate i>rtoperati\e <aml 
postoperatn e treatment throupli the administration of carbohj- 
elrates and saline’ in adequate amounts Such combatnc and sup- 
portne measures are* dcfinitel.x Iifc-saMugaiuI the lalue of repeated 
chemical blood e^amlIntlOJls cannot be oxustressf d 
Temperature and Respiration —The a^cra^re tempi ratiire in 
childhood is sli};ht!.\ h«;l»er than in adults and clesations ami 
depressions are raoic reaililj protluccd b\ slighter causes The 
respiration of infants is \erj irregular and the rate is subject to 
considerable lariation It aierages 2 '} to .'Jo per minute during 
the first lear and graduaJJv diminishes to approximate]! 20 at file 
.eears The character of breathing is chiefh abdominal until the 
tenth ! tar, after which the costal tjpe predominates 


( 25 ) 
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I\TRODUCTIO\ 


Pulse Tht chiJd s pulse tends normalK to be somewhat irregu 
lar m cliaracter and frequenc\ and the arrh\ thmia becomes increas 
ingh more frequent from the age of six \ears to pube^t^ The 
pulse rate is highest at birth and gradualh diminishes nith age 
During the earh month-^ it aaerages 130 to 140 beats per minute 
bet^\een the first and second a ears. 110 to 120 and from two to four 
aears 90 to 110 from which penod it gradualh lowers to SO or 
90 beats at puberta Trifling causes as era mg or excitement ma\ 
increase the rate ^0 to 30 beats 

Blood Pressure Before the third a ear it is impossible to deter 
mine blocKl pressure ba the usual methods From the ages of three 
to eight a ears the s\ stolic pressure a\ eniges So to 9o mm of mercura 
and the diastolic about 70 from then until puberta the s\ stolic 
pressure rises to a maximum of lOo and the diastolic to 80 mm 
Blood Volume The blood aolume of aera a oung infants aaerigcs 
one-nineteenth of the bod\ aaeight and at one a ear one thirteenth 
to one-tenth The necessita for meticulous hemostasis during ana 
surgical procedure cannot be oaerstrcssed a loss of 10 per cent of 
the blood \ olume is serious and that of per cent is generalh lethal 

Erythrocytes and Hemoglobm The number of red blood cells 
and the percentage of hemoglobin are lugher at birth than at ana 
other time of life during the first daa the former ma\ reach 6 000 000 
or 7 000 000 or higher and the latter loO per cent A decrease m 
the en-throcMes occurs rapidh m<! a dimini lied number obtains 
until the eighth a ear when the adult standard is reached The 
percentage of hemoglobin also falls rapidh anti at si\ months 
aaenges 7o per cent Tins gndualh rises to the adult standard at 
puberta 

Leukocytes —In the first few daas of life there is a leiikocatosis 
of 16 000 to 20 000 which diminishes to 22 000 or 24 000 hi the 
second week Little change occurs during the first \ear but after 
this period the number approximates 9o00 until the ‘.Lxth a ear and 
8000 thereafter ^Miereas the poh morphonuclears maa aaerage 
7o per cent at birth the laanphocates predominate within a few 
daas Throughout mfanca tlieproportionoflamphocatesaiid allied 
forms a anes from oO to 00 per cent and the pola morphoiieutrophiles 
approximate 40 per cent Tins proportion gradualh alters until the 
adult standards are reached at eight to ten a ears The normal 
limit of neutrophiles in earJa life should not exceed GO per cent 
Bleedmg and Coagulation Time — Tlie bleetling time normalh 
a anes from one to three minutes but in the new born it maa be 
prolonged The coagulation tune a anes from three to nine minutes 
with an aaeragt of fiae K delaa of more than ten minutes is con 
sulered pathologic 

Agglutmms and Receptors Both maa be present m the blood 
of ea en the a oungest infant and m tlie selection of a donor for trans 



Dt If 


fuslou the lilowl shoultl bt tioth t\p«! and cro^s m-vtcbinl ‘Mothirs, 
n{)jH“ir to be s.ifi donors for their new liorn without compatibiht\ 
tc^ts in onh S7 per cent of case (Ve Chapter "MI ) 

Mortality —Nutnti iml disturbinces rather thin surgic-il com 
plication', can t in almnin" perctntage of the surgical deaths m 
eirh lift Metieulous preo^ieratiee and po^tojientn e care through 
close cooinration of the pediatrician biochemist and surgeon is 
o entul if the best interests of the child are to be sen eel Through 
such teamwork main appirentlx hopeless children nn\ besahaged 
Diagnosis —Diagnosis i'» e^jiceialU difficult m carK hfe became 
the mtcinc constitutional reaction to di ca e often oeershadows 
the focal seinjitoni'. Mom \ tr at this pcricxl pathologic proe-cs.^es 
progress with great rapiditi 

AJ un di cases are not onI\ iieeuhar to certain periods of growth 
but tlicir manift‘stnti( ns \ar\ when oh er\cd at different stages of 
de\clni)nient Knowledge of the u iial surgical conditions which 
an c at different ages is aecoitlingle of great help m eealuatmg the 
niptomatologi 

In the Kew bom ( ertam affections occur which raa\ be due to 
dcNtlopmcntal defects or to injuries or infections arising at birth 
or shorth thereiftcr The former t'omprne malformations of the 
intestine anfl brain congenital abnormalities Msible to the eie and 
such inherited afflictions as saphihs The latter includes meningeal 
htinorrhage and injun to the brain or nenes dislocations ami frac- 
tures ceplnlematoina and hemorrhage into the \iscera and affec- 
tions peculiar to carU hfe such as pa lone stenosis icterus and 
certain forms of sep is 

During the First Year — Scura'v rickets and affections of the tin 
mus gland beenimc cMtIent it this, period Tuberculosis ib al o 
cncountere<l iisualh as a generiliseel infection Ih-perplastic and 
tuberculous adenitis begin to appear and intussusception is defi 
nitcK more common than at a later age 
During the Second Year —Diseases of the hraph nodes become 
cspccialia common al o ]ni>ertroph\ of the adenoids and tonsiU 
Tulicrciilosis is prone to be manifested focalh os peritonitis adenitis 
meningitis or bronchopneumonia In earie childhood appendicitis 
begins to be obsen ed being rare befe re the age of three a ears and 
with ad'ancing childhood diseases of the bones and joints become 
more common 

As the organism 1 ecoraes more stabilized the response to external 
stimuli is less intense and more focal This tendencx to the hintta 
tion of sx mptoms to a particular organ or region becomes most pro- 
nounceil as the child approaches pubertx Wliereas digestixe chs 
turbances commonh accompam manx acute infections m earh life 
the occurrence of nausea and Minuting in older children often 
denotes intestinal pathologx 
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Convulsions The ■'ignifieance of co«\ iilsn e seizures aho ^ iries 
with the age of the child \en loiing infants are comparatueh 
free from con\ailsions and a seizure m the first or second months of 
life IS almost alw a\ s due to gross lnJU^^ or infection of the central 
ner\ ous s\ stem From the third month to the completion of 
mfanc\ the ner\e centers attain thtir greatest irntabiht\ and con 
\aiIsions are common and relatneK mcon equential Be\ond the 
second \ ear howe\er the\ again become of ominous import 

THE HISTORY AND EXAMINATION 

Before examining the child a complete history sh( uld he ehcitetl 
from the mother or nurse and the facts eaaluated according to the 
intelligence of the narrator WTiereas factual statements from an 
obserMng mother are iinaluabic those from an excited parent art 
often misleading bupplementar\ interrogation of older children 
is aHo of \alue and such s\mpathetic questioning of the patient 
prior to examination wall freqiicntlx gain fnendsliip and confidence 
It IS often surprising how an intractable child wall become coopira 
tne through recognition of its importance The ego differ little 
from an aclult s except that it is less restrained 

Chronologic History Except in emergent traumatic conditions it 
IS best to proceed with the histor\ in a methodical chromhgic 
order The age of children under two ^ea^s is best expressed in 
months in the new born the number of hours should he indicateil 
The latter is important in such conditions as imperforate amis intra 
cranial hemorrhage or fracture The sex should also be rec-orded 
although aside from malformations of the gcnito-urmari organs the 
surgical diseases of both sexes are practicalh thesame Alale children 
alone exhibit hemophilia 

\Ithough race and nattonaht^ ha\e little effect upon the inci 
dence of surgical affections in childhoorl the pre\alence of rickets 
among \egroes and Italians is worth\ of mention The famih 
hlsto^^ should be ehcitetl regarding hemophilia and in suspicious 
cases s\ philis and tuberculosis There ma\ also he certain familial 
tendencies toward rheumatism ps\choses and tumor growihs 

Importance of the History —At times the liistor% is of more mipor 
tance than the ph\sicil examination and the diagnosis of such 
conditions as acute appendiatis or intussusception can often he 
made o^ er the telephone The time of onset hould be fixetl as 
accurateh as possible for the duration of the disease ma% not onl\ 
influence the prognosis but also determine the ad\isabihtA of einer 
gent treatment The necessitx of immediate operation in acute 
appendicitis of twehe hours standing differs greatlv from that of 
"eieraldaxs duration 
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Association of Trauma.— In certain condition'^ the hlstorj of 
trauma slumld be c%xrcfiiU.\ m\ebt»gated of acute hemato- 

Kciioub oatcoinv clttii are fcequcntlj mUtaken for rheumati'im, ami 
fracture of the infantile femur for stunj or epiplijsitis The 
parent t^lioiiJd nKo Jio qnestionetl concerning the child's susceptibilitj 
to upper respirator! infi ctions as the latter nia\ influence the choice 
of anestlietic 

Vomiting.— In cases of lomiting, cartful inqtnr.i ‘■honld be made 
as to its fnquenc^. the duration of the intervals hetucen attacks, 
tliaractcr of the \oinitus, and whether projectile or regurgitant, 
also if there has hcen an.i pro\ocati\c dietarj indiscretion. 

In Suspected Intestinal Obstruction —It is important to know not 
onls uheu the last Imuei mo\cment occurred, but whether it was 
accompanied hy blood and if so, was the latter mi\ed with the 
feces or with mucus, also if auj flatus has since been expelled. The 
question of distention siiould be carcfuIJj in\ estigated witli refer- 
ence to its de!elopinent. duration, progress and the presence or 
absence of peristaltic waves. In gning enemas in such cases, the 
nurse should he warned not to admit anv air witli the fluid as its 
return ina\ he mistaken for the passage of gas Failure to pass 
flatus w ith repeated enemas definltel.t denotes obstruction 

Pam —The history of pain should be ehcittd m detail, the exact 
time and character of onset, its sex entj, location and radiation, and 
whether it has Ik'cu of constant, remittent or intermittent tjpe 
Obstruction of the mtestiiml tract, w hether it be of the appendix or 
gut, produces liv perperistalsis with resultant colickj pam referred 
to the panimlnhcal region Witli the onset of peritoneal involve- 
ment, however, the pain becomes cwistant and focalized. In the 
former condition associated with paroxvsmal pain, the patient is 
restless and tosses about wliereas in the presence of peritoneal irri- 
tation he lies still, often with uptlrawn knees The sudden cessa- 
tion of severe abdominal cramps foHowexl b^ focal tenderness m the 
right lower quadrant should stroiiglj suspicion gangrenous appen- 
dicitis. 

Physical Examination.— Although a complete physical examina- 
tion is highl.v desirable, in mam instances it is advantageous to 
proceed at once to the focal condition A svmpathetic approach 
w ill usuallv dispel the child’s fears Young infants are often best 
examined in the mother’s arms, and nursing is at times a good deco.v . 
In cases of older children, a gentle examination accompanied bj 
tactful remarks inspires confidence and friendl.v cooperation If 
the examination ina.v cause pain, the child should be so informed 
A trusting child will frequeiitlv exhibit great fortitude; even in 
the presence of peritonitis it may submit to rectal ex-aminatinn 
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yvithout reproach if the rreU-lubritated examining finger is slov.K 
and gently inserted 

Satisfactory examination of a highly neurotic or intractable cliild 
is at times impossible In such cases a general anesthetic is ad%'is- 
able if an acute pathology is suspected Either inhalation anesthesia 
or a\ertin b\ rectum may be elected The intra\enous adminis- 
tration of barbiturates is not recommended. 

Biochemic, microscopic and bacteriologic findings are frequently 
of great diagnostic aid In conditions of star\ ation and dehy dra- 
tion, estimation of the CO* combining power and of the blood 
serum chlorides is especially \aluable. Leukocytosis and poly- 
nucleosis m inflammatory conditions should be e\aluated according 
to the child’s age. 
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Bulisis and minor laccritums irc common m children Tiic\ 
Rtiicr'illv ht d kmdl\ and require little enre after the first dressing 
Briii'cs inns Ik rehcMd Ia the application of cold compresses 
or an ice -cap blight lacerations art best treateil b% cleansing nith 
narm soap uattr and appKmg one half strength tincture of iodine 
acetone or 2 per cent mercurochrome The last is least irritating 
and IS prcferahlt in ^ oung p iticnts The sterile gaiire dressing inaj 
be hept in place In a bandage adhesne plaster or a covering of 
cotton and collodion ^^ounds alwut the evelids and lips are best 
treated with boric acid ointment 
Early Wounds —Gaping laccritions seen ujtliin the first tnentv 
four lioiirs mav be sutured or ipproMinatcd with flamed adhesive 
plaster strips provided the wounds have been properlv sterilized 
and all devitalized tis'.ue lias lieen debnded The recognition of 
such tissue IS aided bv the application of J per ceut aqueous meth 
vlcnehlue tlie dead tissue being stained more deeph In the ease 
of puncture wounds and those contaminated bv sod or street dirt 
i prophv lactic dose of 1500 units of tetanus antitoxin should be 
adniniisterccl after determining the patients sensitivitv to hor''e 
serum (See section on “letamis) \\hen dcubt e^asts as to the 
stcnlitv of the wound a small rubl>er band or tissue dram should 
he inserted for fortv eight hours TJie soft parts mav be approxi 
mated with No 0 plain catgut and the skin with dermal suture or 
horse hair 

Late Wounds — ^^ounds seen after twentv four hours and all 
tliosewhicharegrosslv contaminated should be thorough)^ cleansed 
debndtd if ivceess-WN ftwd Ughtlc packed v-vtlv gauie saturated 'Pitlv 
one half strength iodine solution Extensive lacerations should be 
treated bv the Carrel Dakin method oiind sterilization is best 
obtained m this manner with little discomfort to the patient Sec 
oiidarv closure is performed when the results of smears and cultures 
from the vvoimd surface are satisfactorj 

Lacerated Tendons and Nerves —Pnmarv tenorrliaphv and neu 
rorrhaphj should alwav s be attempted Through delaj the proxi 
mal ends of tendons retract and subsequent search for them maj 
require an incision of considerable length The Bunnell technic of 
tenorrliaphv is preferred bv the author (Fig I ) Following the 

( 31 ) 
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without reproach if the well lubricated examining finger is sloi\l\ 
and gentlj inserted 

Satisfactory examination of a highh neurotic or intractable child 
IS at times impossible In such cases a general ane&thetic is ad\ is- 
able if an acute pathology is suspected Either mhahtion anesthesia 
or axertin b\ rectum maj be elected The intravenous adminis 
tration of barbiturates is not recommended 

Biochemic microscopic and bncteriologic findings are frequentlj 
of great diagnostic aid In conditions of starvation and dehjdra 
tion estimation of the COj combining power and of the blood 
serum chlorides is especially valuable Leukocv'tosis and polv 
nucleosis in inflammatory conditions should be evaluateil according 
to the child s age 
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Riai‘"r% and mninr Inccrations nre common in children Hies 
Rtntnih Jicnl JvindK and rcciuirc little cirt after tin dressing 
liruists nm\ be rolie\ od b\ the application of cold compresses 
orauKiMap Slight lacerations are best treated b^ cUansing nith 
narm soap natcr and apphing one half strength tincture of iodine 
acetone or 2 per cent meuurochrome The last is least irritating 
and IS prefernhlc m \ oung patients The sterile gauze dressing may 
be kejit in place b^ a Vandage ndhesi\e plaster or a co\Ermg of 
cotton and collodn n ouikIs nix iit the e\ clitls and lips are best 
treated nith bone acid ointment 
Early Wounds —Gaping lacerations «ccu within the first twents 
four liours lna^ be sutured or approximated with flamed odhesne 
plaster strips provided the wounds have been properlv sterilized 
and tdl devitalized tissue has lieen debrided The recognition of 
such tissue IS aided bv the application of 1 per cent aqueous meth 
vlenc blue the dead tissue being stained more decplv In the case 
of puncture wounds and tho-x coiitaininated bv soil or street dirt 
a prophv lactic dose of HOO units of tetanus antitoxin should be 
administered after determining the patients scnsitivitv to horse 
serum (See section on Tetanus) \\hen doubt exists as to the 
sterilitv of the wound a small rubber band or tissue dram should 
be inserted for fortv eight hours Hie soft parts mav be approxi 
matcxl with No 0 plain catgut and the skm with dermal suture or 
horse hair 

Late Wounds — ^^oulIds seen after twentv four hours and all 
those v% Inch are grosslv contaminated should be thoroughly cleansed 
debrided if necessarc and Jightlv packed with gauze saturated with 
one half strength iodine solution Extensile lacerations should be 
treated bv the Carrel Dakin methcxl 'SSound sterilization is best 
obtained m this manner with little discomfort to the patient Sec- 
ondarv closure is performed when the results of smears and cultures 
from the wound surface arc satisfactorv 
Lacerated Tendons and Nerves — Primarv tenorrhajvhv and new 
rorrhaphy should alwavs be attempted Through dciav the pro\i 
inal ends of tendons retract and subsequent searcli for them may 
require an incision of considerable length The Bunnell teelinic of 
tenorrhaphv is preferred bv the author (Iig 1 ) rollowing the 

( 31 ) 
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sutiire of tendons or nenes on the palmar aspect of the hand or 
fingers the parts should be held in acute fieMon bi meana of a 
molded plaster splint repairs of the extensor tendons require 
immobilization in h^ perextension Following tenorrhapha passue 
motion IS begun on the tenth da\ and activ e motion on the four 
teenth The results are gencrallv \er\ satisfactor\ The technic 
of neurorrhapha is described in Chapter LIT 



TETANDS (LOCKJAW) 

Tetanus la an acute infectious ilisea'se which results from wound 
infection the Bacillus tetani The toxins produced tl erein 
affect the central ner\ous ssstem and the resulting increased reflex 
excI^dbr^Itl and Inqieitonifo cato-e pereisfent forirc confraeffons of 
one or more groups of aolimtan muscle Paroxisms of spasm 
aggraxatethe condition and in some instances focal paralvsis results 
The tetanus bacillus discoxered hx \icolaier (1SS4) is an an 
aerobic slender rod which grows, in cha ns and is often enlarged at 
one end due to spore formation The spores are among the most 
resistant hnowai and have been found xiable even after eighteen 
xears The normal habitat of the bacillus is in tlie intestinal tract 
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of herbivorous animals. Ganlcn soil and street dust, contaminated 
by their excreta, are csiiecially apt to ctmtain the bacilli.* 
Incidence.— This serious .and entirely pre\entable conipli«ition 
of pounds oeeurs at all ajtes. It nia\ develop in the new-born from 
infection of the umbilical stump and at times the puerperal mother 
IS afTcctc<l. Approximately one-half the cases occur m children 
between the apes of five and fifteen jears Ilarelv a case develops 
from sjwres in irnpro|>erly sterihVe<l catpit. Considennp the wade 
distribution of the bacilli, the wtnparathe iiifre<iuenc\ of the 
di'-eaM? would indicate that the orputiisms onK proliferate m certain 
types of wounds and i>os.sil)l\ only m those in wliich other orpanisms 
are pn^sent. I’mutnre and l.»ecrate<l wouiwis, m which there is 
tissue destruction, arc most favorable to tetanus infection How- 
ever, il may oc-easionnlly follow* superficial lacerations of the skin 
or, rarely , of the mucous nieinhranes. T)ie b.icillus neither causes 
suppuration nor prevents primary union and the wound may heal 
before' tlio disease* is manifestec). 

Incubation Period.— 'Hils varies from two d.ivs to eight weeks 
(Park), the average heiiip nlKUit one week. The interval rcprc'sonts 
tlie time rt'(|uire<l for tlie jiassape of toxins from the site of injury 
to tiic spinal eonl. In general, the earlier tlie onset the more 
virulent is the infc'ctioii. 

Pathology.— 'I‘he h.uillus is sehlom found in di-tant tissues It 
has U'cn doinonstmte<l (»ccasioiiaIIy in the lymphatics of nerves 
supplying tlie wound atx*a hut very rarely in the spmal cord The 
p.atlioRenicity of the orpatiNm depends entirely upon the devtlop- 
mcni of snhihle toxins in the wouml: telanin, tetano-toxin and 
spasino-toxin (lirieper), Thc*se apjKMr to he absorbed b\ tlit end 
plates of the motor nerves and traverse the axis cylinder or possibly 
the perineural lymph spaces to ri'acli the central nervous system 
The irritant toxins produce hy|H*rc*inia of the afFcctcd nerves and 
spinal cxird, especially the cells of the anterior (iirntia. The hernor- 
rliages found at times in the basilar meninges or brain tissue prob.nlilv 
result fnim cxiiiviilsions. 

Symptomatology.— TIu*re is often the liistory of a sjilinter, rusty 
nail OP blank-cartridge jnnirtiirc injury. In .some instances, how- 
ever, the lesion is only a slight break in skin continuity. Thus, 
barefoot children ocxrasionally develop the disease from trivial foot 
wounds which may have escaped notice and healed. Prodromal 
^J^ptoms of headache, slight fever and soreness or stiffness in the 
vicinity of the wound imay* or may not occur. The first sign is 
generally spasticity of the muscles of mastication, especialh the 
masseters, which causes difficulty in opening the mouth. Following 

*" Atlantic SUtw than elsewhere in the United 
3 



34 


H OU\DS OF THE SOFT P HITS 


the trismus or Jock jaw the clieek muscles ma^ become tonicalh 
contracted and produce the expression of risus sardomcus 

Progress of the Disease — TTie muscles of the neck particuhrh 
the sterno-cleido mastoid and trapezius often bec-orae imohed 
earh followed In those of deglutition nith resulting d\sphagia 
^^lth further progress the back muscles and diaphragm ma\ tom 
callv contract and lastK those of the lou er extremities producing 
opisthotonos The order of in\ohement of the different muscles is 
quite \ariable Clonic spasms are superimposed upon the constant 
tome contractions and are often precipitated trn lal stimuli such 
ns noi®es closing a door or jamng the bed Separated at first b^ 
long inter\als the clonic spasms become progressn eh more freejuent 
and cause intense suffering The pitiable Mctims remain mentallv 
alert anxious and apprehensive Occasionalh certain groups of 
muscles become parah zed 

The degree of fever is no index of the scveritv of infection It is 
usualh moderate but mav rise suddenh m the terminal stages to 
107* h or higher The puhe vanes with the temperature and the 
respirations mav become affected through involvement of the dia 
phragm Fmaciation is rapid Death mav result n ithin a few dav s 
bom respiratorv paraivsis glottic spasm cardiac failure exhaustion 
or aspiration pneumonia Cases surviving the first week usualh 
recov er 

Atypical Tetanus —The foregoing account of a tv p cal ca«e offers 
no difficultv in diagnosis However atv-pical manifestations of 
cephalic and of localized tetanus occur occasionallv w Inch require 
early recognition and vigorous treatment 

Cephalic Tetanus —This tvpe follows head injuries and develops 
m two forms the nonparah'tic and parah tie In the former 
trismus and spasms of the neck and pharvngeal muscles predomi 
nate the pharv ngeal spasms mav simulate tl ose of livdn phobia 
The diaphragm mav also become involved Ah st cases ternmnte 
fatalh The parah-tic tvpe develops from injuries to regions inner 
vatedbv the trifacial nerve ai I the spasms of tl e cerv ical and facial 
muscles are associated with complete or incomplete facial paralv si 
Oculomotor palsv mav occur when the focal infection is alxmt the 
eves The vocal cords and muscles supplied bv the hvpoglovsnl 
nerves are rareh involved Alanv cases recover with complete 
restoration of function 

Localized or Focal Tetanus —This is an umisual manifestation in 
which tonic and clonic spa«uns occur in certain muscles near the 
wound but m which spreading or generalized convulsive seizures 
do not dev elop Thus a single hmb or group of muscles mav be 
namfullv involved in spasm The progno is is excellent It is 

I U). tl,.,* a,, rtwwtvttr Iinrl*>?- ermnfniT-, f}nc*nr> 
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Tetanus Neonatorum —1 his form usually dt\ elops ni the first 
Mcck of )jfe but lias been reported as late as the fifteenth da\ 
Although premoiutarv irritabiUU and sleeplessness mi\ occur the 
first sAinptom is gtntnlK disphsgis— the infant attempts to nurse 
hut cannot 'Ihc lips are drawn and the tongue is thrust forward 
The progress of the disease is similar in all respects to that m older 
children Ihe mortaUtv is exctedingls high and according to some 
ob':trsersapproMnintcs90pcrctnt iliisinni bepartlv acctninted 
for h\ lack of carls diagnosis and tmKls treatment 

Chrome Tetanus —The term is applied to cases winch deielop 
after a long incubation iierioil and pursue a chronic course The 
same strain of sa mptoins ma\ occur but thei are general!} modified 
in scNcritA Most cases rcesner 

Diagnosis --\Micrias tvpicil ca'ics are easily diagnosed unusual 
forms nia\ be confusing In str^chniM poiaouim; the repeated 
spasms arc clonic m character followed In complete muscular 
relaxation In h/flrophobiu there is a hiatora of dog bite and the 
spasms occur chicfh in the imi-iclcs of rcspirntion and deglutition 
liiCA ctast, cntireh between attacks and the patient usual!} 
ileaelops dehruim Ali/jncnl meningitis nna simulate tetanus but 
IS readih diflcrcntnted In lumbar puncture Tetany is distm 
guisheil In the age in which it occurs and In the jerking character 
of tilt spasms whuli affect chieih the hands and feet (carpo pedal 
spasm) The peculiar grouping of the insohed muscles m tetanus 
neonatorum differonlntcs the patliologv from that of infracramal 
injuTie'* 

Prognosis —Tlit mortahta in tlie new born is txtcedinglA higli 
jocriiap^ 90 per cent In older cbildan about ono-half succumb 
Inflnencmg factors arc (1) a short incubation period which usuaJh 
uulientcs sestre infection (2) ilclased diagnosis (3) belated serum 
treatment and (4) nistiificicnt dosage of antitoxin The occasional 
case which deselojis tetanus after propluhctic treatment usuailv 
pursues n mild course with rctosen Cases Inmg bevond a week 
generalK recover and the longer the patient survi\cs the better the 
prognosis btcomis Paralized groups tf muscles almost ah\a\s 
regain function 

Prophylaxis — ietmns projdnlaxis is om. of the outstiiidm;^ 
triumphs of pre\ eiitiv e incxhtine In tlie United States Arni\ during 
the \\orld \\ar onh 3(> eases of tetanus were recorded m 170 000 
injuries Prompt efficient stenliaaPon of the wound is the most impor 
tant factor m piophylams This comprises mechanical cleansing 
disinfection with full strength tincture of iodine removal of foreign 
bodies d^brulement of <le\ italizetl tissues and adequate drainage 
Routine administration of tetanus antitoxin is indicated m all 
lacerations which maj he contaminated bv garden sod manure or 
street dust and especialh m puncture -wounds from splinters rust% 
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nails blank cartridges compound fractures and burns Tlie serum 
should be administered promptl\ either mtramuscularh or subcu 
taneoush and preferabh mtheMcimtj of the wound 
Caution —To safeguard against allergic reaction the patient 
should be questioned concerning asthma ha% fe\ er or anA pre\nous 
injection of horse serum Sensilaaiion should al lays he determined 
by a preliminary subcutaneous injection of 0 I cc of the serum If 
no untoward reaction of er\thema or se\ere itchmg is produced 
within ten minutes the full prophylactic dose ma\ be administereil 
with safety Se\ere allergic reactions are rare occurring about 
once in 20 000 cases In such instances o to lo mimm» of 1 to 
1000 adrenalin Indrochlonde solution should be administered mtra 
muscularh and be repeatefl if necessary 

Prophylactic Dosage For ordinary wounds loOO units of anti 
toxin suffice if injected within twenty four hours ^^hen seyeral 
day s hay e elapsed 3000 umts should be admimstered InseyereK 
contused wounds contaminated yyith foreign material a second pro- 
phylactic dose of loOO units should be gnen after one week as the 
immumty may not be effectiye after ten da\s (Tetanus toxoid 
for the production of lasting immunization i» still m the experimental 
stage and should not be employed in children ) 

Treatment —Recent in\ estigation indicates that antitoxin should 
be gnen m massiye doses irrespectne of the patients weight In 
the first tnehe hours of the disease the initial do'^e shoifid be at 
at least 60 000 and preferably 90 000 units This should be admin 
istered intrathecalh intrayenousK and intramuscularly m do«es 
of 20 000 to 30 000 units b\ each route Another dose of 40 000 to 
60 000 units should be giyen in a similar manner after twenty four 
hours The therapeutic yalue of intraspmal medication cannot be 
oy eremphasized and if it is instituted within slx hours of the 
dey elopment of sy mptoms oyer 70 per cent recoyer Infayorable 
cases improy ement occurs w ithio forty -eight hours of the first injec- 
tion Should a relapse occur additional '=enim la indicated 

Technic of Intrathecal Therapy —The intraspinal injection of anti 
toxin should be administered «=Iowly either by grayity or injection 
and preferably under an anesthetic The «:enim should be care- 
fully warmed in a water bath to not aboye 100° F as heat renders 
it inert Puncture is performed between the third and fourth 
lumbar yertebne and the cerebro pinal fluid is allowed to flow 
until its pressure falls to normal tel drop e\ery three to fiye 
seconds The antitoxin is then allowed to floyy in by grayity or 
IS injected slowh allowing fiye minutes for the introduction of 
each cubic centimeter of serum subsequent injections may be more 
rapid Should re piraton or other allergic manifestations occur 
o to 15 mimms of 1 to 1000 adreualin hydrochloride solution should 
be immediately injected intramuscularly Cisternal puncture is onh 
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iiulicittd HI cases of spinal block fhe technic requires sjjecial 
experience 

Jf for nin re ison intraspinal injection cannot be administererl 
GOOOO units should be f.i\cn intnvcnousK and 30 000 mtramus 
cularK Wien onK a limited amount of antitoxin is axailable it 
should be Riven intraspinallv imtead of intnvenoiislv 
\oRleeted notmds innv require exploration and subsequent 
Daknuzntion healed ones Jiowever should not be reopened The 
patient sliould be m a dark room free from all sounds if jvossible 
Prolonged warm baths even four hours are oothing and maj 
dunmish t)ie frtquencv of paroxvsins "Maintenance of the normal 
nater saline balance is imperative (Refer to Dehvdration ) 
Sedation —Convulsions ma\ be controlled or ameliorated bv 
chloral hvdrate bromides or barbiturates In tetanus neonatorum 
tlie subcutaneous administration of 10 per cent solution of magne- 
sium sulpliate ma\ relieve spasm and enable the infant to nur«e 
(0 2 gm of the s lit IS given for each kilogram of bodv weight) 

RABIES 

(IhOROi llODIV ) 

Iliihics IS an acute specific infectious disease of the centra! nervous 
sjsttm commumcateil to immans bj the saliva of a rabid aniinnl 
usiiallv a dog It is characterized bj a long incubation period 
sliort clinical course and fatal termination Approximntelv one 
half the cases occur in children 

^ anous strains of the virus npparentlv difltr m infectivitv as only 
about 20 per cent of liutnans bitten bv a nbid animal develop 
lijdropbobia if untreated T1 e nearer the bite is to the brain the 
greater is tlic likelihood of infection and bites upon exposed surfaces 
are more dangerous than those through clothes as the latter maj 
filter the virus The disease mav alM) be transmitted bv rabid 
saliva contacting cuts or abrasions or bv its entermg the con 
junctival sac Aloreover the saliva mav be infectious for as long 
as fifteen dav s before the animal manifests the disease 
Incubation Period— 1 his generally vanes from fortv to sixtv 
davs and is rartlv less than fourteen or more than mnetv davs 
During this period the patient remains apparenth well 
Pathology —Although the causative organism Ins not been 
discovered certain \egn botlies occurring m the larger cells of the 
central nervous *5% stem are considered morphological!^ specific 
These should ahvavs be sought when the suspicious annual is autop 
sied The> are not ahvavspresent however and when absent test 
animals should be inoculated 

Symptomatology —The prodromal svmptoms of Jieadiche mal 
aise and slight fever are s«>on followed bj those of nervous irnta 
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bilit\ ind b\ per5en‘«itn eness to light and drafts In a fe^ da%s 
tile neck muscles become stiffened and there is difBcult\ m s^ral 
lowing E\en the sight of Tiater excites se\ere reflex spa<!ms of 
the glottic neck and pharxmgeal muscles (hence the name h\ dro- 
phobia ) The bod\ musculature ma\ later become m\olved m 
spasmodic contractions resemblmg tetanus The attacks are inter 
mittent how e\ er and the free periods are usualh accorapamed b% 
delirium and hallucinations Death freqiienth occurs '!uddenl\ 
from cardiac failure or the patient ma\ pass into a paral\*tic stage 
and become comatose A.tx'pical paraU-tic or dumb rabie 
IS a rare form of the disea’^e in which progres t\e parahsis is the 
dominant s\Tidronie 

Diagnosis The condition of hxstencal hAdrophobia maa le 
differentiated b\ the incubation period lack of progressive s%anpto- 
inatologj and susceptibilitv to suggestion In tetanus the spasms 
are continuous and the muscles of mastication rather than those of 
deglutition are affected 

Symptoms in a Rabid Dog Furious rabies is more common 
than the dumb tv^e The animal becomes irritable wanders 
about develops an abnonnal appetite and snaps at objects and 
people He faiU to recognize his master or obev commands scrape^ 
contmuouslv has difficultv in swallowing and drops saliva (no 
mouth foaming) Spasmodic «ieizures soon develop and gradualh 
pass into a stage of paralvsis Death occurs within four to eight 
davs from the onset of svmptoms In the dumb tvpo parahsis 
dominates the picture and the loner jaw is usualJv first inv oh ed 

Treatment of Dog Biles — WTien the bite is upon the face or anv 
exposed surface immediate excision of the wound is the safest 
practice ^^'he^ impractical free bleeding should be induced bv 
scrubb ng the wound followed bv cauterization with fuming nitric 
acid or the actual cauterv Pnmarv suture m suspicious cases is 
particularh dangerous Bites from healthv pets mav he treated 
the same as anv potentialh infected laceration 

Pasteur Treatment — The pnnciple of the treatment discov ere<l 
bv Pasteur (ISSo) consists in the establishment of active immunitv 
during the period of incubation bv means of graded injtction of 
an "ittenuated i irits The treatment is lasperatii eh nece^<>ar> 
when humans are bitten bv animals known to be rabid It is nl o 
indicated when the animal cannot be found or if it has been killeil 
too earh to develop clinical manifestations or exhibit Negri bodies 
In such cases test animals should be inoculated During this 
experimental interval treatment should bemstituteil fortwowceks 
if the animals show no evidence of the disease ShouJ 1 sv mptonis 
develop m the animals at a later peno 1 tlie treatment must be 
resumed immediatelv Dogs which arc apparentlv healthv si mild 
he kept under observ ation for at least three w eeks and treatment 
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should be begun at the first sign of suspicious sj inptoins Prophv - 
lactic treatment ib aKo mditatcd if patients iiase been exposed to 
the sain a of rabid anjmaU unless abrasions and cuts can be excluded 
Infection is also possible tlirough the conjunctnal sac from salua 
getting into the e%cs (When seizing as an interne, tlie author nas 
subjected to such mfectiou from the sain a of a rabid police sergeant 
The treatment wasonK localK disagreeable ) 

Patients siionld be nanieil before taking treatment that the 
injections mnj. jirodiice Iota! pain and erj,thcina and in some 
instances febrile reictions The meiiUl sohcc, hone\cr, far out- 
ncighs the phjsical suffering 

Ilumans N%ho develop hxdrophobia are entitled to strong sedation 
as soon as the dngiiosis is dehnitcK established Morphm and 
liNoscm should be ndmmistcad in large dosages, also chloroform in- 
halations during the seicre paroxysms Restraint is often necessir^ 
when dthnum dei elops 
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BLRNS AND SCALDS 

Bl"rns ma\ be thermal themic'il electncil or result from ratlnrit 
energ\ (radium and roentgen ra^) Scalds rcpre ent a correspond 
mg effect produced b\ hot liquids or steam Despite modern 
improA ements m heating and lighting the incidence of biu’ns sho^-s 
little apparent decrease About one-third occur m children under 
ten \ears of age and no other t\pe of injiirj causes sucli intense 
suffering high mortalitj or prolongerl raorbidit\ 

Burns are more serious m children than m adults Their tissues 
are more delicate and greater damage results from lessened heat 
exposure ■\roreo\er the area in\ol\ed is proportionateK greater 
because of their small stature Bums co\ ering one sixth of the bod\ 
surface are often fatal and reco\er\ isextremel\ lare tihen one-third 
13 inaohed e'en though superficialh 
Bums versus Scalds —In burns the hairs are scorched or burnt 
off •whereas m scalds the\ are unchanged but ma\ fall out later 
Burns are usualh more circumscribed than scalds and tissue dcstruc 
tion in the latter is generalh super6cial due to rapid cooling of the 
liquid or steam and its absorption b\ clothing The depth of pro- 
tein coagulation depends upon the condiictn it' of the part in\ oh ed 
and heat dosage i e the intensiU of heat and its duration of 
contact Strong acids and alkalies produce a condition analogous 
to that of thermal bums and scalds 

Classification of Bums Burns faa'e been aanoush classified 
but for practical purposes the tissue damage ma\ be superficial 
intermediate or deep the first second or third-degree t'pes being 
characterized respecti\eh ba dermatitis blebs or eschar* The 
climcal picture is general!' a combination of 'ariable degrees of 
tissue destruction and the ^e'ent' of the lesion iisuall' pro'es 
greater than is at first apparent This is especiall' so m electrical 
and radiant burns 

Shock — This IS ine\ itable in burns of an' magnitude and the 
degree is influenced b' the age of the patient situation of tlie burn 
and the extent of surface imohement The 'ounger the child 
the greater is the relati'e «ihock a disproportionate degree uia' 
occur m 'oung infants from e\en <:raall burns Lesions of the 
trunk are more senous than those of tlie extremities and extensi'e 
surface bums cause greater pain and shock than circum«;cnbcd 
deeper penetrations 
(- 10 ) 
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Reaction in Serious Bums — Patients Lxtcnsn eh burned lia\ e Jittle 
initial pam but cumplain of feeling cold incl ma\ Jiave a dull 
Grave cases gcnenllv bciomt comatost and die within twentv 
four hours from ccrebnl and visecnl congestion If reaction be 
estahlishctl death inav lesnJt later from profuse suppuration septi 
ccmia sccoridarv heniorrhapt gastro intestinal inflammation with 
vomiting and bloodv diarrhia or amma 

In Jess serious burns a period of reaction follows the initial 
shock during which tlicrc is miKlcrUc elevation of pulse and tern 
perature hut the general (ondition appears satisfactorv Such 
improvement however mav lie deceptive m a few clav s the tcin 
perature and pul e niav rise restlessness and dehrinm develop and 
the patient be overwhclmeel bv toxemia fins is appareiitiv due 
to ti c absorption of highh tovic products resulting from protein 
autohsis of the dead tissues Somatic complications arc not 
unusual broncbopneunionn with chest burns diirrheawitb abdom 
inal lesions and tinnarv suppression uitli flank involvement 

Dehydration —Tins is a serious factor m severe cases an increas- 
ing ervthrocvtosis aceoiiipaiiies its development (feec Dehvdn 
tion ) \cidosis mav also !»c associated Concentration of the 
blood results in circuhtorv insufiicicncv and subnormal tissue 
oxvgenatiun Ihc latter favors the development of sepsis 

Reaction in Favorable Cases —In favorable case'* tlicre is a gradual 
subsidence of symptoms Iirst and second-degree bums heal 
spontaneoush In deeper lesions the destroyed tisaues arc gradu 
alh autolvred and extruded and the raw surfaces become covered 
with granulations large defects often recjuire skm grafting as 
epitheliahzation is slow and misatisfacton moreover the resulting 
scars have little resistance and keloid formation frequently develops 
if infection occurs 

Prognosw — fhc prognosis depends clucflv upon the age of the 
patient and the extent and situation of the bum Tbe v ounger the 
child the graver is the prognosis Burns of any magnitude in 
infants should alwavs be considered jiotentniK lethal The sur 
face area involveil rather than the depth of tissue destruction is 
the more important factor For this reason scalds which are apt 
to be superficial but extensive have a high mortalitv Involvement 
of more than onc-si\th of the body surface in infants or more than 
a third m older children is usually fatal irrespective of the depth 
of tissue destruction I>esions of the trunk are graver than those 
of tbe extremities Burns of the mouth pharvnx and epiglottis 
from inhalation of steam or hot gases are exceedingly dangerous 
Persistent \ omitmg or serious imtabihty is ominous Most deaths 
occur within the first week 

Treatment — TJie potential lethal factors are shock toxemia and 
sepsis These require both constitutional and local treatment 
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Pam and shock are best allcMated b\ Iij'podermic injections of 
codem in infants and raorphm m older children repeated p r n 
The foot of the bed should be ele\ated and the bod\ temperature 
maintained bA local heit in the form of hot nater bottles electric 
pads or the electric light cradle Hot retention enemas of 10 per 
cent glucose solution mat be administered e\ er\ tnohours Immer 
Sion in a continuous bath of 5 per cent sodium bicarbonate solution 
kept at a temperature of 100° F is excellent for small children 
The treatment ma\ be continued for sea eral daa s until the sloughs 
ha\ e separated and granulations appear 

To pre\ ent the de\ elopment of anha dremia and acidosis abundant 
fluids should he administered in the form of water sweetened 
drinks and fruit juices supplemented when necessara ba procto- 
chses haTiodermocla ses or phlebocia ses of 3 per cent glucose m 
pha siologic saline solution (See Dehadration ) There is an appar 
ent analoga between the toxemia of burns and that of high intestinal 
obstruction in that tissue retention of sodium chloride occurs m 
both Saline cla ses are therefore specificalla indicated 

Bums and Scalds of the Fust degree —Measures should be directctl 
toward the relief of pain the prevention of infection and the preser 
aation of function ^^et dressings of 10 per cent bicarbonate of 
soda solution allaa pain and haae a mild antiseptic a ahit 4 perfo* 
rated rubber tube inserted m the gauze mesh permits frequent 
injections to keep the dressing moist (For first aid at home baking 
soda maa be used ) The burned area should be raoaed frequentla 
and contiguous joints flexed and extended In facial burns gum 
chewing is helpful The sodium bicarbonate dressings are washed 
off daila with sterile aaater and after the third da\ the parts are 
exposed to sunlight for ten minutes before the dressings are reapplied 

hollowing subsidence of the dermatitis boric acid ointment or 
sterile a asehne maa be emploacd to hasten desquamation Between 
dressings the burned area should be exposed to increasing doats 
of sun raas or ultra aiolet irradiation (The raas from unfrosteil 
electric light bulbs maa be substituted) Burns of this aanetj 
leaa e no scar 

Paraffin Treatment —This has mana adaocates the burn area 
IS coaered with a laaer of warm paraffin applietl with cotton or a 
brush (Melted candle shaaangs maa be substituted ) Oa er thi:> is 
placed a I inch laa er of sterile gauze M arm paraffin is then poured 
oaer the dressing and another laaer of gauze applied Thedre sings 
are readila peeled off in forta eight hours and maa be renewed or 
folloaaed ba bone acid ointment or sterile aasehne application*? 

Severe Second and Third-degree Bums or Scalds Pam and shock 
demand primara attention The clothing 'should be carefuIK 
remoa ed or cut aw aa to prea ent injura to blebs and a esicles These 
wounds are potential^ mfectetl and require sterilization One-half 
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fetrcripth tincture of iodine ina\ ]>e applied to sinnll burns and 1 per 
cent picric acid to larger ones Continuous %\et dressings of 10 per 
cent sodium bicarliomte sohitioii or the paraffin treatment ina\ be 
cinpIo\td Blobs should not be opened until the third or fourth 
dav hen, after stenhration with iodine the base of the sac ma\ be 
astpticallj punctureil and t!ie serum allowed to escape The epi- 
thelium should not be remo\«l as it scr\e& as a sterile protection 
irnrw Air Treatment —After subsidence of the acute dermatitis 
(two to four da\s) warm air treatment is beneficial The patient 
is placed in tlie nude beneath a cradle in which a few electric light 
bulbs are strung Hit cradle is coxered with sterile sJieets and the 
temperature within is maintauic<l at 100* to 105* F The lights 
liotli ra\ the burned area and Keep the patient comfortabB warm 
This form of treatment is cspecnlK well borne bx infants and small 
children If crusts form or the treatment produces discomfort, 
dresMiigs saturated w ith equal parts of sterile oli\ e and camphorated 
oiK max he apjdicd Tlie crusts afford a protective coxenng and 
should not be remoxwl unless pus acciironlates beneath them 
When the healing stage is reached open air treatment with gradu- 
ated exposures of sunlight hastens repair 

rmmic Acuf Ireaimeni—Vj C Daxidson has made anoteworthj 
eimtnbutum to the treatment of burns m advocating the use of 
tannic acid Tlie chemical tans and coagulates the protein tissue 
and tends to prevent absorption of the toxins which result from the 
autolvsis of dead tissue The tannic acid mav be applied on com- 
presses saturated xxith a 2 to 4 per cent fre&lilv prepared aqueous 
solution (Tannic acid m solution is unstable and changes to 
gallic acid ) coaguUim is rapidK produced tberebj ^^%en 
exposed to the air, it forms a brown parchroeixt-hke covering which 
IS non-sensitne and prevents loss of bodx fluids Tanmc acid 
ointment, 5 per cent, is also recommended For rapid tanning, 
the patient should be placed under an electric light cradle and the 
burned areas spraved exerj tlurtx minutes with 4 per cent tannic 
acid solution from an atomizer (The exes should be protecteil ) 
Complete tanning max be obtained m twelve to eighteen hours 
Blebs should be opened earlv and their contents evacuated to 
permit ikeper penetration of the tannic acid In superficial burns, 
epithehzation proceeds beneath the coagulum Crusts are not 
disturbed unless pus accumulate beneath them Thex usuall} 
fall off m ten to fourteen daxs, leaving a healed surface In deeper 
burns, the coagulum adheres to the charred tissues and requires 
removal m about two weeks Tlie partiallx liquefied dead tissue 
IS cut awax with it and the wound allowed to granulate in prepara- 
tion for skin grafting Dakinization is valuable at this stage If 
the entire circumference of a limb is involved, vertical incision 
should be made in the tannetl tissue to aid circulation 
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Adianiages of Tannic Acid Treatment — T'lnnic acid treatment 
definitely lessens toxemia aids m pre\entmg infection and con- 
seri es the loss of bod\ fluids Its other adv antages are ease of 
application, simplicit\ of after care and the comfort afforded the 
patient The author recentK had under care a child of four y ears 
with second degree scalds involving the lower abdomen, groins and 



Fio 2 — Clean burn ^rounds of Ibe buttocks following 4 per cent fnnnic acid 
licattnent 

both thighs The patient was placed under an electric light cradle 
and tlie scalds spra%ed with 4 per cent tannic acid e\er\ thirtv 
minutes for sixteen hours Opiates were discontinued the second 
day The highest temperature was 101 4® F and at no time was 
there ev idence of toxemia or infection Thiersch grafts were applicfl 
on the nineteenth da\ Tlit child was discharged m six weeks with 
wound healing complete and Iiinctioti unimpaired 
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Bums About the Eyes — ihesc nre usinlh treated wet com 
presses of 2 per cent fiaric ncid solution In cases of conjuneti\ itis 
) per cent arp rol miv\ be instilled 1 1 d ith subsidence of the 
acute dermatitis the parts ina\ be e\poscd to the air with graduated 
sunhglit capoaurts 

Debridement —Small penetrating burns and those containing 
foreign material from e\plosioiis nia\ be dfbnded If this be done 
carl\ immcthafc skin grafting n\n\ be attempted Mam surgeons 
prefer grafting at a Inter date when henlth% granulations ha\e 
dc\ eloped and the smears indicate a relative sUrihtv (not more 
than two organisms ptr field) 

All burns arc potcntnllv infected wounds and suppuration maj 
develop irrtspectne of anv tvpc of treatment B pvoevaneus 
staphvlocoecns and stnptoooceub are the usual organisms With 
a rise of temperature all crusts and blebs should be carcfiillv exam 
med for mftttion Greenish blue pvoevaneus pus is inconscquen 
tial it uiav prevent inivcd infection and apparcntlj docs not retard 
healing If maggots appear in the woundb thev should be undis 
turheil rhev ingest b ictcna and dead tissue and thus induce 
lualtliv granulations (I heir artificial introihiction is not recom 
mended ) Wound sterilization is bestohtaincd b\ the Carrel Dakm 
technic of intermittent iiv jKrchlonte irrigation Cases of prolonged 
suppuritum are grettlv licncfitcd b\ repeated blood transfusions 
If the same donor is recmplovcil compatibility sboiikl be redetcr 
mined (Refer to ( h ijitcr MI ) 

J leclnc Jiurtts — -11 c eusiiallv result from contacting Iiigh voltage 
ciccvwts Thev vre heat burns differing in no wav from those 
produced bi other high temperatures and recpiire similar treatment 

Roduiu and lionUgen ray Hums — Dcgciurdtivc processes result 
from ab orption of the irritating ra\s The injun is insidious 
proiUiccs no immediate discomfort and the le&ion <!oes not usuallv 
appear for several davs Superficial burns produce dermatitis 
with loss of hair ihe skin inav atroplu later from destruction 
if the nutrient vessels and telangiectases often develop in the scar 
In dae^ver bntns Uie vkgvnervtwwv vs more, p^ivetrating After 
remaiimig healed for several stars crusts warts keratoses and 
fissures mav develop ui the skin and undergo epithehomatous 
digeneration Radiant bums are ven resistant to treatment 
Small tvpes are best exciseil and tlieilefect covered with full thick 
ness skin grafts 

Coniractures —Burns about the neck ftKiHie groms flexor and 
extensor surfaces of the joints and the hands often result in senous 
limitation of function through cicatricial contractures (Fig 3 ) 
Prophvlaxis is most important and whatever form of treatment is 
adopted preservation of function becomes imperative This is best 
accomplished b\ earh motion passive or active and by appropriate 
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posture In bums about the face, gum-chewing or blowing of 
balloons should be prescribed earlj In lesions about the anterior 
surface of the neck, the head should be held m h\ perextension and 
lateral motion encouraged AATien the axilla or groin is in\oKed 
the arm or leg should be kept m abduction (Fig 3 ) In burns 
about the extensor or flexor surfaces of joints the parts should 
repose m flexion or extension respectiveh Joint motion should 
be maintained from the start Manual extension of a hmb is prefer- 





able to constant traction Deep bums of the palmar suriace of 
the hands are often best treated bj debridement and full thickness 
pedicle grafting of the ran surface 


Keloids occur often in bum scars, especiallv following infection 
De% eloping as flat red shining hard ti'ssiie ele^ated abo%e the 
skin the^ max be sensitix e, at times cause itching and frequcntlx 
produce contractures which limit function Ilistologicallx keloids 
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coiisKt of dense fibrous tissue in which there is miicli cella?cnous 
luattrisil, sci>ar.\tcd b\ a few cells and h!oot!-\ e'isels. Tlieextfa'ion 
of the cclJs along tJie % esscls into surrounding tis.uies may actt>t:':t 
for the rccurrciues following surgical extirpation. 

Etiology.— The etiology of keloid formation is little undcr-t«»l. 
Till* chief factors appear to be infection and a fibroplastic diathc'i- 
The latter occurs most often in negroes, is more frc<iuent in brunettt^ 
than in blondes and i>» seldom present in albinos Su-<eptibnn} 
ina\ he att}uirc<l in some instances as is illustrated by the followirg 
case: Appendectomy was jierformcd nhen the child was four jcais 
of age anti healing occurred with a liair-!me scar. At Hwin jears 
81 second-degree scald of tlie back was siistaincsl and several (arze 
keloids de^elnped in the sears. AYben twentj jears of age, de 
patient was operated upon by the author for h.vgrutna cs*!h. Th* 
wound healed per primim but dc\cIopc*d an ugl\ keloid within 
three months. Such acquired susceptibility ma> !a'>t thrrnjzbout 
lifc- 

Treatment.— None U dcfiuitels satisfactorc . Small ktloiiK ina\ 
soften and shrink during the course of scscral montlis Tlie ii> 
plantation of a few strands of paraffined silk, acting as setorw, 
hasten shrinkage, Isxcision with the scalfH*} or cndotlicrm knKe is 
uncertain and may result in a larger svi'ondars keloid, 'nicMons^tn 
inetliod of central osal exscctions, in multiple stages, to 

produce recurrt'uce bvit nec*essitatcs repeatcjl operations 'flje mo.* 
satiifactorj methcKls of treatment apjicar to lie (I) c-ompltlc exci" 
siun of the keloid and approximation of tlie nortrml skin cd-^ 
without tension, followed by radiation eight or ten dass iiceronr" 
atisels, and (2) exsection of all star tissue ami whole tliicliw-. P 
grafting of the defect. ” ’ 
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SURGICAL SHOCK DEHYDRATION ACIDOSIS 
ALKALOSIS 

SURGICAL SHOCK 

StitGic^L shock is a condition of profound depression of all the 
'ital functions of the organism Although trauma is pncticallv 
alna\s the exciting cause conditions such as hemorrhage sepsis 
stanation and undue exposure to cold ma' augment its degree 
Functional depression of the \asomotor center from mental dis 
turbance ma\ produce x similar condition termed collapse 

Capillarv stasis is the dominant factor in the ph\siologi of 
shock and the diminished \olume of blood m the Mtal circulation 
causes a marked fall m arterial blood pressure Insufficient tissue 
Oxidation resulting therefrom reduces the alkaline ^eser^e and q 
state of acidosis thus becomes superimposed 
Symptomatology —'Hie patient is profoundh prostrated and 
lies still and listless The features are drarni the e\e& sunken 
and the skin pallid slighth c\anotic and clarara^ The pul«e is 
rapid, often almost imperceptible at the nrist, and the blood 
pressure is extremeU low The respirations are shallow sighing 
and irregular Fxcept in extreme case> the condition tends to 
reco^e^^ and after a few hours the circulation ma% become stxhil 
ized the respirations normaf bod\ warmth and cofor return and 
the sensomira brighten A gradual ri'e in bloorl pressure is often 
the first fa\orable sign prolonged low blood prev.ure is ominous 
In unfa\ orable cases all the sMuptoras become exaggerated and the 
patient lap es into unconsciousness and succumbs Infants and 
\oung children are more susceptible to shock than adults but thc% 
al o react more promptK to treatment 

Ilemorrlnge is often associatcfl with shock and the thnical 
picture ma\ lie altered In the s\Tnptonis of restles iiess air hunger 
and thirst The presence of leukomtosis strongh suggests internal 
bleeding hemoglobin and eix-throcaie estimations are less reliable 
A fall in blood pre ure occurs m both conditions and at times it is 
terj difficult to e%a!uatc the relatne importance of the \anous 
factore 

Treatment — Preoperatne proph\Iactic measures are extremeb 
\aluable in minimizing the likelihood of the dc\clopment of shock 
A normal water saline balance with adequate carbolndnitc fortifi 
( 48 ) 
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(. \tJon IS iiighh important (See chapter on Preoperatn e Treat 
xnent) Cathartics arc iH ad\j<!ed flie anesthetic should be 
chosen carcfu!l\ and ndmimsterwl skdfulK Prolonged surgical 
procedures rough liandhng of tissues and undue loss of bod^ heat 
through exposure should be particulartv avoided Bleeding is 
c peciallj dangerous and meticulous hemostasis should be mam 
tamed at all tunes Repeated observations of tJie blood pressure 
should be rccordc<l <lunt g the operation In cases of falling s> stolic 
pressure a siipportn e irifu ion of 10 per cent glucose m phv siologit 
Slime solution is mdicated 

When shock is threattned or apparent the patient should be 
placed m the rtaurnbent po ition with the foot of the bed clevateil 
4o ilcgrees and be surroundctl with warm blankets and hot water 
bottles supplemcnteil b\ an clectnt light cradle In severe shock 
the transfusion of whole blood is the most valuable known agent 
W1 cn impractical sahm infusion of o to 10 per cent glucose maj 
be substituted In mild cases the bvpodermoclvsis of 3 per cent 
glucose saline solution usualK suffices Vt times a hot retention 
tnema is also helpful '5timulat» n with camphor m oil caffeme or 
brandv nltliough often emploved appears to be of little benefit 
Rest IS imperative and is best secured b\ small do«es of codem or 
a barbiturate 


DEHYDRATION OR ANHTDREMIA 

Adecjii ite w ater balance is necessarv to life and wl en the amount 
of fluid intake plus that produced b\ metabolism is less than the 
quantitv tliramatc<{ deh\ dration results 
To guard agaiist phvsiologic withdraw als of fluid an available 
rescrv c of loosclv I ound water is provided in the skin subcutaneous 
tissues muscles and In er This maj be generously depleted with 
out proliicing svinptonis or change m the water content of the 
blood as IS commoulv evidenced bv profuse sweating after vigor 
ous exercise When the withdrawal is too severe however the 
blood shows increased concentration and syauptoms of anhvdremia 
develop lo s of 10 per cent of the bodv fluid produces serious 
svinptoms and 18 to ‘’O per cent is generally lethal 
Etiology — Ixccssive loss of water occurs most commonly in 
repeated xomitiig and in severe diarrhea also m hjperpVTexia 
hemorrhage burns extensive dl^chal^ng wounds peritonitis and 
starvation The water reserve m infants and ^oung children is 
relatn elv small and earlv recognition of tissue desiccation is there- 
fore extremeh important 

Symptomatology —The svmptoms are largch the result of rJe 
creased blood volume One of the earliest is rapid and excessive 
loss of bodv weight The features bewrnie sharpened tie eves 
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suni cii and the skin dries and lo«es its elasticity The htter m'ij 
be demonstrated b\ pinching normalh a fold of pinched skm 
returns promptly to its preyious le\el nhereis in dehydration it is 
putty like and disappears slowly 

The patient breathes with open mouth and the tongue and lips 
become parched dark red and cracked The pulse is small nt 
times irregular and there may be slight fey er The urine is scanty 
highlj concentrated and frequently contains albumin and casts 
The blood may reyeal mild erythrocvtosis and leukocytosis an 
increa'Je ot non protein nitrogen and a decrease of the bicarbonate 
content -Vcidosis is a frequent complication due to lactic acid 
accumulation and the retention of anions 

Treatment —This comprises remoyal of the cause yyhen po sible 
and prompt restoration of the norma! yyater balance Eveept m 
mild cases yyater by mouth la inadequate ProctocKsis is messy 
and impractical in y oung children and the required amount of fluid 
should be administered by hyporlermochsis phlebochsis or intn 
peritoneal injection In the a\erage case by podermoch ses of 3 per 
cent glucose in isotonic saline solution are administered eaery four 
to six hour in amounts of 80 to 3o0 cc depending upon body 
yyeight The glucose acts as a readiK oxidizable food aids m 
combating acidosis and promotes diuresis Some clinicians fay or 
the intrapentoneal injection of isotonic glucose (6 per cent) in 
pin siologic saline solution (Abdominal distention occurs less often 
if the glucose is dry sterilized before being dissohed ) 

Blood Tramjusxon destruction of the red blood cells 

occurs m prolonged dehydration and blood transfusion may be 
necessary to enable the body to assimilate the injected fluids It is 
definitely indicated yvlien the hemoglobin falls beloyv Go per cent 
The change brought about by the transfusion of whole bfoorf fof 
lowed b\ repeated in podennochses of physiologic silt solution is 
often phenomenal 

In extreme cases of deby dration an infusion of 1 y pertonic glucose 
solution may be administered o/ter eacli saline chsis The dosage 
is 10 cc of 10 per cent glucose solution for each pound of body 
weight This occasionally aids in restoring water balance m an 
otherwise hoptfe&s case 

ACIDOSIS 

The term acidosis denotes a condition in which there is a rtla 
tne increase of acid in proportion to the normal alkali in the blood 
plasma body fluids and tissues Altlioiigh the alkaline re erye is 
reduced a tnie acid state neyer occurs 
Discussion — The acid ba e balance of the body is u ualh ex 
pressed m terms of the pll and CO* combining power of the hloo<l 
plasma Although the pH purports to cy aluate the reaction of tlic 
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1jo(I\ fhiidb it lb frcqucuth perplexing to the climcian The CO 
Cr winch ina\ he designated as the alkaline resene or 002 
capacita, i', a means of reporting the amount of sodium aaailable 
for comhnntion with COj re{ea*«d in the tissues 
COj octurs m the lilood stream in two forms carbonic acid and 
sodium bicarbonate AormalK there is appro\iinateI\ 20 times 
as mnclj of the alKah as of the acid and so long as tins ratio is 
inamtamcd the pll remains at the normal level 
Sanations m the relative amounts of bicarbonate and carbonic 
acid affect the pII level the volume rising with an increase m the 
alkaline factor and falling with an increase m the acid In all con 
ditioTis nuoliing a prunarv change in bicarbonate concentration 
the pH shifts m the same direction t c if the base is depleted hi 
accumulation of acids from meomplete combustion of fats the pH 
IS lowered indicating an abnormal relative aciditv 
1 ffurt IS made to prev ent the pH from \ arv mg bev ond the normal 
limits (7 14 to 7 4o) through altering the rate of ( Oj removal from 
the lungs ^^’hcn the carbonic acid concentration can be raised or 
lowerocl to compensate for the bicarbonate change the pH will 
remain normal and the condition niav I e described as compensated 
leidosis or compensated alkalosis according to the shift m the 
bicarbonate 

Tlic cletennm ition of the sminim bicarbonate lontent of the blood 
plasma is coinmonlv reported as the ( Oi combining power This 
vanes nomiallv from oO to 70 v olmnes per cent on ordmarj oxalated 
blood A allies lielow this level denote varving grades of acidosis 
whereas concentrations m excess of the normal signifv alkalosis 
\\ith CO ( V values lictwccn 40 and 50 volumes per cent a 
slight acidosis exists Due to tl e conditions under which the test 
is ordinanh made it is best to regard 40 to SO v ohimes per cent as 
low normal Such findings art \ erv common m liospitalized patients 
Detennmations from small children frequentiv fall within this 
range w ithout ev idence of an actual acidosis It is possible that the 
alkaline reserve of children is not so great as m adults or that the 
drop m bicarbonate is induced b> tl e apprehension attending the 
collection of the blood In our experience (Mattice) an nlkalosis 
has been stronglv suspected m dnJdrcn when the CO? CP has 
exceeded 60 volumes per cent 

Tor practical purposes it is unnecessarv to estimate tlie pH of 
the blood as determination of the alkaline reserve (fhc CO 2 CP 
prov ides the thnician w ith all the information needed w itli reference 
to the acid base balance 

Etiology — Carbohvdrate starvation, is the commonest factor m 
the production of acidosis Incomplete fat combustion resulting 
therefrom causes the retention of acetone bodies Dehydration 
which IS often associated also favon» aadosis through lactic acid 
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accumulation and the retention of nmons Repeate<l erne is occuf 
ring in peritonitis and in mtestmal obstruction ma\ produce pro- 
found acidosis se\ere diarrhea is al-so a common causatue factor 

The disturbance of the acid base balance associated with general 
anesthesia ma^ be regarded as an acidosis (I) the CO. C P is 
diminished (2) there is retention of CO as HjCOj, and (3) the pH 
is depressed The anesthetic interferes with norma) oxidatii e proc 
esses leading to hetogenesis accumulation of lactic acid and to 
relea e of phosphoric acid Bndge» determined the alkaline re^eia e 
pre- and postoperati\ eh in a large number of children subjected 
to tonsillectom\ In all ca’^es the CO. C P was diminished 10 \ol 
umes or more one hour folloning the operation as contrasted mth 
the control samples taken immediateh before the anesthetic 

Symptomatology —The \ounger the child the greater is the pre- 
disposition to the de\ elopmcnt of acido is Certain s\Tnptoms are 
suggests e the cheeks are often flu<jhed the lips rudd\ and the 
tongue beef' red There is frequenth an earl\ restlessness and 
sleeples'iness which raa\ gradual!' pass into ‘somnolence and coma 
In most instances the breath has an acetone odor (emulating that 
of chloroform) The most significant s'mptom of «e'ere acidosis 
howe'er is h'^perpnea although the respirator' rate ma' not 
increase the inspirations and expirations become exaggerated and 
prolonged 

Diagnosis —Positi'e unnara findings of acetone diacetic and 
beta-ex' but' nc acids are conclu ne e'ldence of acidosis Their 
absence howe' er does not exclude the condition as acidosis ma\ 
rare!' occur without ketosis The iiHimafe diagnasrs dcpenih iqxHt 
the presence of an abnormal decrease in the carbon dioxide combining 
poicer of the blood 

Preoperative Prophylaxis Since carbolndrate staiaation and 
deh'dration are the important factors in producing acidosis pre- 
operati' e fortification is highl' desirable The gh cogen reserx e ui 
the h'er and muscles should be increased b' gi'ing meals rich in 
carboh' drates to within six to eight hours of operation In older 
children hard candx ma' beadd^ Huids and fruit juices should 
al o be administered in abundance and all fats omitted "X igorous 
catharsis “hould be a' oided an enema max be gnentlie night befere 
or morning of operation The choice of anesthetic and its skilful 
administration also a«sume an important role (Refer to Chapter ^ I ) 

Treatment of Impending Acidosis — ^Mien acidosis is imminent 
or present isotonic glucore (6 per cent) in ph'«io!ogic '?aline s<Iu 
tion should be administered either b' infu^iion or intrapentoneal 
injection The do'^age xanes from SO to SoO cc depending upon 
bod' "eight If the intrapentoneal method l>e emplo'eii tleglu 
co'C should be dr' sterilized liefore being dissoh cil m stenie distilltt! 
water Distention is generaj|\ pre' entetl thereb' The transfu ion 
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of wliole blood is bcntficial when the hemoglobin is below Go per 
I'ent 

Postoperative Acidosis —Prompt restoration nud maintenance of 
tl e normal water 'salme and ncid base bahnte is imperative m post 
operative acidosis ^Micn the normal fluid intake is insufficient it 
should be suppltmented bv the administration of phvsiologic saline 
solution through hvpodcrmocKsis phlehoclvsis or mtrapentoneal 
injection Isotonic glucost should bt addeil for In podermoch ses 
however the content should not exceed 3 per cent In diabetic 
patients the 'same procedure is loHovvctl adebiig 1 unit of insubn to 
the Solution for each 3 gm of glucose 

Iht therapeutic value of alkal administered m the form of 
sodium hicarbonate is untertam and un«atisfactorv I requent 
CO: blood estimatu ns slmnld be made if large doses are prescribed 
as excessive alkalimzation has been known to product a lethal 
alkalosis (Nurses should bt specjfiraJJv warned against boding 
VHliiiin hicarbonate ''olutions as the alkali mav I c reduced to 1 iglilj 
toxic sodium rarbonnte Deaths have resulteil therefrom ) 

ALKALOSIS 

klkalosis IS a condition in which tlicre is an abnormal increase m 
the alkaline reserve of the Ixxlj cells intercellular flu ds and blood 
plasiiu In some instanecs> it mav follow the excessive intake of 
alkali lilt normal kidiitv is capil Ic of excreting sodium biearbo 
nate in a concentration of approximatcli !5 gm per liter If the 
kidnevs are iiicfinpetent or an overdose of alkali is administered 
accumulation itiav result and the alkaline reserve I ecome elevated 
\ similar condition mav ensue when the electrolvte content rf the 
boh fluids is reduced through tic loss of IICJ a& in jersistent 
\ onuting 

Tilt clinical conditions which conimonh induce alkalosis are 
pjlonc stenosis cvebe vonwimg gastric dilatation high intestinal 
obstruction and occasionalh pvelitis it mav also result from hv per 
ventilation m hjstena postencepbaUtis hxperpjrexia aid anox 
emia The urine is low in fixed lases and the excreted acids are 
cither free or bound to ammonia ketone bodies maj also be present 
Diagnosis —As m acidosis tiere are no pathognomonic svmp 
toms Nausea vomiting and especuUli numbness are suggestiv e 
m severe cases tetanv and convulsions max ocair Diimmition or 
absence of chlorides in the urine sliould arouse suspicion The 
1 tin Kite diojnosw depends upon ihe lahoraioty finding of an nfcuor? al 
increase m the CO2 comhning fo ler of the Hood 
Treatment —Removal of the cause is imperative In cases due 
to an excessive intake of alkali usuallv sodium bicarbonate the 
medication must be withdrawn Infusions or hvpodermoclj ses of 
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physiologic saline solution should be administered e^■e^y four to six 
hours, in amounts varying from SO to 350 cc., depending upon body 
weight. One to 5 minims of 0^ per cent hj’drocliloric acid may be 
added to the saline, or given by mouth. Its value, however, is 
questionable. 

Pjloric and high intestinal otetruction demand prompt surgical 
intervention. A preoperative saline infusion, or blood transfusion, 
is advisable. At the completion of operation, the peritoneal cavity 
mav be filled with isotonic glucose (6 per cent) in saline solution. 
Postoperativelj , large amounts of fluid, preferably physiologic salt 
solution with glucose, should be administered rectallv', intravenously 
or subcutaneously. (The glucose should not exceed 3 per cent in 
hv'podermoclyses.) The sugar is readily oxidized, serves as food, 
and promotes diuresis. 

Reduction of the hydrogen-ion oonceotration follows the adminis- 
tration of CO 2 and the acid-producing salts, ammonium and calcium 
chloride; also, possibly, of dilute hydrochloric acid. If tetany 
develops, the most effective agents are ultra-violet irradiation and 
the intravenous administration of calcium chloride; acids and vios- 
terol may be helpful adjuvants. Further knowledge of the etiology, 
proplij’laxis and treatment of alkalosis is desired. 



CH\PTIU V 


l‘IU OPEIU U\ L AND TOSlOPI lUm L KLGIMEN 

I \crpT flunii^r tlie acute operative period comprising the da\ of 
operation luui the two thereafter the tendenej of the modern 
‘iurgeon IS to mvmtain fovd mgcstion it a level approximating the 
normal A rignnen of pnoptrativc starvation and catharsis is 
spiuficalh intcrrhctcfl ihtformermav produce definite alteration 
III tilt phv biologic balance of the IhkIv fluids with rtsiilting acidosis 
and tilt latter cause dth\ dr ition through disturbance of the normal 
water saline lialante 

State o! Nutrition —In cases of ekttion it is important to hive 
the child m the best possible state of nutrition before the snrgital 
prottdure is undertaken I urtherniore an excess of carbohvdrates 
should be administered for some davs prior to operation m ortler 
to combat the withdrawal of nourishment during the active oper 
ative period I his additional intake inav be m the form of jams 
lumov stewed fruits sweetencel drinks hanl candies or lollv pops 
ihc omission of f its is spceifitallv indicatcel 
Catbohydiate Fortification —Hit value of c-irbohvdratc fortifiea 
tion m the prevention of post niitsthetie acnlosis is well exemplified 
bv the experiments of Hawks Dogs fed 3 to 4 gm of carbohvdrate 
per kilo of bodv weight failed to exhibit acidosis follow mg anesthesia 
IMien carbohvdrates were withdrawn for ten davs tlie sirne dogs 
showed constant post uustlietic acidosis 

iht cliild shouhi enUr the hospital the <ia\ before operation and 
\n. kept at rest ‘‘jupper sbouhl consist of a coikcd eertal well 
covereil with sugar and an abundant intake of fluids Laxatives 
are omitted A. warm bOajMiater enema is given m the morning 
and water is allowed until two hours prior to operation In infants 
the last bottle or breast fetsiing in i\ be given at midnight 
Chemical Blood Study— (ases buffering from sonous surgicd 
pathologies should have a preoperative chemical blood studv to 
deterrame the CO combmmg power Wood sugar and chlorides 
The nutritional state of the patient m iv be ev ahnted therefrom and 
appropriate combative measures instituted when indicated 
Acute Operative Period —The carbohvdrate and fluid mtike 
should be carefiillv mamtaineil during the active operative period 
IMien nec-essarv siipplemeiitarv glucose m plivsioIo„it saline sola 
tion mav be administered either by hvpodennoclv sis or ph/eboch sis 
Proctoclvstsismessv and generallv unsitisfactorj m children The 
fluid intake shonUl eciual or exceed the normal and in no case be 
less than 50cc per kilo of bodv wcightdurmgeachtwtntv four hours 
Idmimslrafion if Carhohpdrolej — Tat and protein storage in the 
bodv is sufficient for several davs providing an adequate water 
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and carbohydrate intake is maintained (Dogs ha\e been kept 
ali\ e expenmentallj or eeks solelv through the parenteral admin 
istration of glucose m normal salt solution ) Carbohj drates maj 
be administered orallv m weak tea or such sweetened beierages as 
lemon or orange phosphate and subcutaneou&h or intray enouslj 
m the form of glucose in physiologic sahne solution The amount 
of glucose commonlj admimstered in phleboch ses is o per cent in 
hv'podermocK ses how e\ er it should not emeed 3 per cent 
Postoperative Feeding Water is often permitted in small 
amounts as soon as the patient has recot ered from the anestlietio 
Sips of hot water are tolerated better than cold cracked ice and 
iced drinks pro\ oke cohe On the •second postopentn e da% fluids 
are gi\en freely especially fruit )uices On the third and fourth 
day s milk toast cereals custards and ice cream are added and 
the normal dietary is rapidly resumed 

^a»sen and T omiling — Postoperatne nausea and aomiting are 
definitely lessened and frequently obyiated by preoperatiie car 
l)oh\drate fortification The symptoms are generally inconse- 
quential and subside within four to slx hours Excessiy e y omitmg 
howey er is serious and dehydration with resulting acidosis or alkalo- 
sis maj result therefrom Although the y omiting is usually of toxic 
origin other causes such as gastric dilatation intestinal obstruction 
and dehiscence should be excluded A saline or soda bicarbonate 
autolayage (‘’Ogm of soda bicarbonate to the liter) will often relieye 
the condition WTien unsuccessfu gastric lay age should be cm 
ployed through the aid of a Ley me tube introduced intranasaJh 
Nothing should be given oralh until the vomiting has ceased for at 
least SIX hours 

Biet in Special Conditions Anemia —In elective surgical condi 
tions secondary anemia is best treated bv a hygienic-dietetic regi 
men A high caloric diet rich in iron copper and manganese is 
supplemented with viosterol fish liver oila or their concentrates 
also hematinics heliotherapy and forced rest A natural increase 
m the blood elements is more lasting than the relief afforded b\ 
blood transfusion In emergent conditions however the latter is 
specifically indicated when the hemoglobin is below GO per cent 
Underweight Children —"Malnutrition is largeh due either to a 
chronic state of dehydration or to hvgienic-dietetic errors The 
former should be combated bv an abundant fluid salt and carbo- 
hydrate intake The latter requires a full balanced diet supple- 
mented when necessary with fish liver oils and ample rest It is 
noteworthy howeyer tl at postopcrati\c metabolic disturbances 
deyelop less frequently m thm than m obese children 

Nephntts — Sev ere renal damage intcnhcts surgerv except when 
imperative In elective cases operation should be dcfeiretl until 
renal competency has become safeh stabilized through the aid of 
diet ^n adequate prcoperative carbohydrate and fluid reserve is 
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opetlalii important as toxins are eliminatcci less promptl;> m the 
presence (>f renal insiifficJcnci 

Diabetes MeUitus — Snic-o the atUent of insnlln, the dictum that 
“diabetes in carli life Knows no incrc^”is no longer tenable The 
following facts have l>ccn <lefinitcl\ established 
1. In the absence of acute nifcction, sugar tolerance is not 
induenced 

2 If the diabetes is under tontrol, a constitutional^ competent 
patient ina\ he gi\en approxmiattlv the ‘vaine prognosis as the 
noiwliabctic. 

3 Clean wounds heal promptlj ami convalescence is not pio- 
tracte<l 

Although elective operations mav be performed with relative 
safetv, the writer iKlitves that sui^erj should not he advised for 
the diabetic child except through nccessitj . C ombativ e precautions 
are imperatneij iiulicatefl I'or a few dajs prior to operation the 
carbohjdmte intake should be mcrea-vod ami if ncccssarj the insulin 
ns well, so that gl,\ cogtn storage in the liver and muscle coiK mav be 
nt its moxunuin 

The choic'c of anesthetic agent is extremelv important Chlor- 
oform should never bo cmplovcKl Kthcr is also contraindicated 
blood sugar is increased, acidosis is favoretl through dmniuitioii of 
blood oxidation, tbe excretion of acetone bodies is diniiuished bj 
the dccrcaseil uniiarv output, nml the effect of insulin upon carho- 
h.v (Irate metabolism is largely neutrahred while the organism is 
saturated with ctiicr (Uefer to Chapter VI ) 

Aciitc Appen(Ii(iti9 tn the DtaheUe Child —Tins brooks nodela> 
for perforatum is attended b.v a much liighcr inortalitv than m the 
iionHliabetie In the priseiux* of jicritonitis, operation is im- 
perativ elv indicated as the death-rate from the Ochsner method of 
treatment is prohibitive Waiting to control tlie hv pergK cemia 
and acidosis is a serious mistake for bacteria grow with astounding 
prodigality in peritoneal exudates c-ontaining a high-sugar content 
Furthermore, the value of insulin mav be decreased more than 
50 per cent m the presence of infcetioixaxMiitja clFmuiunv only returnT 
when drainage is established During the acute postoperative 
period of supjiortive treatment, frequent determinations of the 
blood sugar, pll and carbon dioxide combining power are necessary 
in order to estimate the required insulin dosage 
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^E&THESU 

By T DR'iSD\LE BLCHA^A^, AID 

The reactions to \ anous general anesthetic agents and the pnn 
ciples go\erning their administrition are mu^ the «ame nith 
children and adults Howe\ er certain modifications as to do age 
and methods must be adopted if \oung patients are to recene the 
full measure of pain relief commensurate with safet\ 

Physical Examination — WTien arranging for an operation the 
same careful ph\sical examination should be accorded the child a* 
is guen the adult including urinarx blood and biochemic findings 
Abnormahtjesofglandsandani deformities tliat ma\ interfere with 
unrestricted respiration should be especialh noted The anesthetist 
should be pro\aded with all the data in order that the optimum 
agent and method of administration ma\ be carefull% selecte<l 
Carbohydrate Fortification It should be emphasized that follow 
mg ether or chloroform narcosis children are more prone to acido is 
than adults also that the normal alkaline balance is le^s promptK 
restored The preoperatixe diet sboidd therefore be high in carbo- 
h\drates and on theevebeforeoperationacooked cereal plentifuIK 
coaered nith sugar «houIcl be gi\en 
Acidosis If acidosis b> present electia e surgera should be po t 
poned until a normal balance obtains This is usiialh accompli hed 
through the ingestion of carbohadrates and the addition of mineral 
water containing carbonates lATien the operation la impentiat 
acidosis la best combated through the intraa enous administration 
of o per cent gluco'ie m pha'^iologic saline solution (Refer to \ci 
dosis ) The return of the normal alkaline state of the blood is 
deterred ba the use of ether or chloroform Nitroiia oxide ethaleiie 
or caclopropane diluted ba ora gen and administered b\ an cxjwrt 
are definitela preferable since the^ agents are clearcfl from the 
blood stream and tissues in a fen minutes 

Dehydration.— Tlie preaention or correction of dehadration m 
children is ea en more important than in adults A ''mall retention 
enema of tap water raaa be giaen preoperatia el\ or a supportiae 
infusion of saline and glucose raaa be administered slowh through 
out the operation the restle'^ness of children making this measure 
difficult to institute postoperatiaela (Refer to Dehadration ) 
Preoperative Sedation —Predicated upon clinical obsenation 
rather than scientific research data it is gcneralh acccpteil that 
(5S) 
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cliildren do not ^ell i\itlistand prolonged operations or lengdn 
iintstliesns ^se^erthtlcss mnin cliildrcn nre thoughtlessly sub- 
uiitted to siirgcr\ witliout the ndniim-»tntion of nnv propliy lactic 
against shock aItJiough tins neetl isgnatu* than m adults A\ertm 
or ft barbiturate inn\ he prescribed with or without morphine 
Avertin —Tiic ndministmtion of a tribroraethanol such as a\ertin 
Ins robbed the approach to nnesthcsia of most of its terrors Such 
sedation should be utili/ed mort fnqucntb for children wath their 
higher owgen metabolism tolerate (he«t drugs in basal doses e'en 
better thm adults The procedure is espccnll' indicated when 
repeated anesthesias arc necessary as in multiple operations for skin 
grafting or painful ostconnelitis dressings 
Barbiturates —The judicious use of small doses of a barbiturate 
such as pcntobarbitol introduced rectalh in capsule form one hour 
before the anesthetic is stanc<l has proved to be an excellent pro- 
cedure It effects a rnild form of basal anesthesia or at least dulls 
the child s intellect so tli it pscchic shock is minimized The usual 
dosage given rcctallv is as follows Ip to four vears of age 
1 gram from four to eight \ears JJ grains and from eight to 
twelve Sears 2 grams Absorption will be more rapid if a needle 
puncture is made m each end ( f the capsule 
Opium Denvatires — These too often omitted m childhood can 
also be utilized to great advantage in avoiding main of the dis 
agreeable incidents of inducing anesthesia Thev not onh con 
tribute to smooth narcf»sis throughout the operation hut minimize 
postopentne discomfort The practice of giving small doses of 
morphmt m conjunction with pcntiharbitol has been followed for 
ft number of sears at the Hospital for Sick Babies in Toronto 
with most gratifving results Hit following do'^es for full weight 
thildren not too weakened In pathologv have been employed by 
( harlcs 11 Robson M D anesthetist to that institution 
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Modern respirators and the use of carbon dioxide and oxvgen 
stimulation of the respiratory center have greath lessened the 
hazard of moTphme medication When the drug is given preopera 
ti\ elv strict attention should be paid to the time of injection for 
the respiratfrv depressant action shiuld be wearing off before the 
action of the anesthetic is superinduced 
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The experiments conducted b^ Rilph AI ^\aters definiteh indi 
cate that the acme of morphine action l» reached m the majont\ 
of cases in one and a half hours Accordmgh the drug should be 
so administered that this intenal maa ehpse before ane&thesn is 
induced 

The Problem of Approach —This i» of great importance the 
anesthetist should inspire s\-mpath\ and confidence m order tint 
fright and ner\ ousness be minimized Experience has taught that 
ne are apt to underestimate the child s mental cipacit\ and cun 
CbiU thus tempting both the doctor and parent to teU a xrhite be 
about a picture being taken or an examination being made It 
should be borne in mind that at some future time the patient mai 
ha\ e to undergo another operation and lost faith is difficult to regain 
It IS astonishing how often children will submit calmh to ane-- 
thesia if the phenomenon is explained to them beforehand m 
simple n ords and cheerful tones WTien too \ oung to understand 
recourse should he made to dn ert their attention b% means of a to% 
perfume on the mask or some nonsensical coniersation which 
delights them 

Parental Cooperation —The question frequentU arises as to the 
adiisabiliti of allowing a parent to be with the child during the 
induction Tins can onK be determined in each mdiiidinl case 
but more good than harm comes from this practice proiided the 
parent is instructed in nhat to expect and agrees to Jeaie when 
requested Some rebellious children wall onK agree to begin the 
narcosis if a parent is allowed to hold their hand 
It IS enlightening at times to witness the ingenmti with which 
children will delai the administration often with the cooperation 
of the parent One freqiientli watnea'^es ruses and tricks wortln 
of the brain of an adult and the anesthetist will be well repaid h\ 
tolerating these defensiie antics At times the patient can lie 
fooled into drowsiness bi passing a current of one of the gases o\er 
the nose and mouth 

In some instances howeier persuasion and patience are usele^ 
rendering it necessan to hasten the administration bi a rapid action 
induction agent as ethil dilonde dropped on an open mask or 
nitrous oxide eth%Iene or oclopropane gas This ma\ appear 
brutal to the parent but needless to sai cutting short the fright 
period of struggling is the more humane method 

Choice of Anesthetic The selection of the anesthetic agent and 
Its method of administration will depend on the phisical finding-' 
the psichic make up of the child the manner of elimination of tla 
agent and the t \ pe of operation to be performed Of the numcroiu> 
aaailable anesthetics those most frequenth emploNcil are ether 
nitrous oxide chloroform and cthal chloride 
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Ether — \t the tApcnsc of Ining thought element'll a short re\ie\v 
of the action of these agents is presenteel Ether a highl\ mflam 
inable agent ith a strong pungent odor is a cardiac and respiratory 
stimulant in non toxic doses It produces irritation and congestion 
of nil mucous membranes congestion of the brain an increased 
flow of sain a and acidosis The initial rise in blood pressure caused 
bi ether is sustained o\tr a long period unless shock or severe 
hemorrhage occurs 

In the cxent of oxerdosage the rc^p\rato^\ center is oxerpowered 
before the cardiac I or this reason the drug Ins a wider margin 
of safetv than am other anesthetic thus far produced Although 
Its me is gcncnllv eontrauidicaled iii severe nephritis bronchitis 
pneumonia and puhnon ir\ tuberculosis the irritating effects on 
the organs inxohed can l>e somewhat modified hv warming the 
vapors or through administering it with olive oil bv colonic injection 
as first recommended lij James 1 Gwathmeys MD 

Nitrous Oxide — lliis gas is odorless rapid in action and non 
irritating to the mucous meinbrines It causes an initial rise m 
blood pressure and stimulation of the nspintorv center The 
latter ts followed lu oxerdosage bv prolonged and difficult exhala 
tion m direct proportion to oxvgen vv mt The resulting cyanosis 
produces engorgement of the soft palate uvula and tongue which 
mav lead to occlusion of the respiratory tract It is contramdi 
cated m joung children and in all cases in which the pathology 
impairs free actess to the lungs such as peritonsillar abscess 
I udw ig 5 angin i and trismus from anv source 

Ethylene — Ihe agent is somewhat siinihr to nitrous oxide except 
that It has a shglitK disagreeable odor actx more profcmndlv 
requires a greater admixture of air or oxvgen and does not produce 
such liarsh breathing It is highlv explosive and care must be 
taken to avoid static sparks caiifen points or actual flames as it is 
verv easily ignited Lnder proper cxmditions it is a safennesthetic 
for children than nitrous oxide 

Chloroform —Chloroform is a respiratory and cardiac depressant 
and causes a fall in blood pressure with transient anemia of all 
organs and membranes SiWK in high, oancentcation or lu liciuid 
contact with the skin and mucous membranes it may produce burns 
or blistering the exposed parts should be covered with vaseline 
It IS non inflammable but decomposes readily m the presence of 
sunlight or actual flame Tlie chlorine liberated is extremelv irntat 
ing to the respiratorv tract This decomposition wall also occur m 
a closed room m which the available oxvgen is consumed through 
overcrowding lighted gas jets or a grate fire 

Long chloroform administrations or repeated narcoses at short 
intervals mav giveriseto acute vellow atrophy of the liver andfattv 
degeneration of the tissues Although the incidence has been 
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materially lowered through \iponzing the agent b\ meana of a 
current of ox^ gen its use has ne^ ertheless been largeh abandoned 
In o\ erdosage the cardiac and re3pirator\ centers are siipposeil 
to be overcome simultaneoush from anemia Although recent 
imestigators indicate that the respirator% center failure is followed 
^er^ qmckh b\ cessation of the heart action it is ne\ ertheless tnie 
that fibrillation of the heart occurs if chloroform is pushed too 
rapidl\ or in too great a concentration Its usage is definiteU 
contraindicated in shock anemia obesit\ m\ocarditis lo\\ iu‘inar\ 
output and suspected status I\ mphaticus 
Ethyl Chloride This anesthetic is extremely ^ olatilt and produces 
an immediate fall in blood pressure follow ed b\ rapid stertorous 
respiration and muscular relaxation The drug has little to recoin 
mend its use m children except as a preliminars to ether It is 
definitel\ contraindicated in cases with restricted breathing notably 
pneumonia empy ema and pneumothorax 

Administration of the Anesthetic In order that the patient he 
not kept waiting the anesthetist should be certain that the appa 
ratus IS clean and m perfect working condition that a sterile ha-po- 
dcrmic saTinge mouth gag tongue forceps and small Wade larvugo- 
scope are at hand that the oral nasal and endotracheal airwaas 
are immediatcK aaailable and that the necessara respiratora and 
eirculaton stimulants including oxa gen are within instant reach 
\ good respirator is an additional safeta factor if the anesthcti&t 
lacks experience m resuscitation 

Faen the braaest or most gullible little patient will be frightened 
if the mask is placed tightia on the face Direct contact should 
not be made until the anesthetic has stupefied the patient sufficientla 
to obliterate all meraora of the proc^ure Patience is its own 
reward aahen narcotizing cliildren 

Fneouragement to count aloud with a cadence "et ba the anes- 
thetist not onia diaerts the child s mind but is an excellent guide 
in goaerning the rapidity of induction This diaersion can be 
further helped ba telling stones suitable to the child s mentalita 
Following slow induction the anesthetic la pushed as rapidla as 
safeta permits to the depth desired for the particular operation care 
being exercised to aa Old cyanosis 77ie fatter is absolufeb un/uati 
fiable it is not onla a constant menace to the surgeon but also 
damages tissues during its existence Patients are not nece sarila 
profoundla narcotized because thea are ca anosed 

Continuous administration of ether ba oral and nasal inhalation 
suffices for most operations In causes requiring mtraoral or iiitn 
nasal procedures better results are obtained ba phamigeal or end >- 
tracheal insufflation or inhalation 

Artificial Airways — \Mieneaer it is nceessara to establi h an 
artificial airwaa either for comeaing the anestlietic aapor or for 
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rcsuscitntnc protedurei the first choice should be the n'ls^l pas 
snges Children frequenth hi^t loose teeth \\hich im\ become 
dttnehed and aspirated into the trachea or bronchi through attempts 
to m'jcrt an oral al^^\a^ 

'1 lie nasal airw a\ is established as follous t\\o lengths of rubber 
tubing Ixvekd at one end and cut long enough to extend from the 
inres to the le\el of the epiglottis are passed through tlie nostrils 
V ell dow n ui the phar\ nx the outer ends being fastened together 
h^ \ suture or ‘.afet\ pm Greasing the tubes facilitates their 
introduction and a^olds traiiiiia 

Eadotracheal Anesthesia —Certain cranial spinal and thoracic 
operations demand proficicntx m the art of introducing the anes 
thctic through the traclica or dircetb into one of the bronchi In 
the occasional pncumonectom' lobeetomx or the repair of dia- 
]>hragraatit hernia the operatu e risk is greftth minimized if instant 
inflation and owgen siipplv to the lungs are made possible This 
can onh be xouclisafcd b\ a constant access to the bronchi 

111 iiuans of spcciallx cur\e<l catheters introduced b\ Dr E I 
j\[agill of lyindon it is possible to rapidh intubate the trachea 
through either nostril W ith the patient m the 'iipine position and 
the head in the median line a catheter uith tlie largest caliber the 
no&tnl mil toleritc is ucH lubricated and gentlv introduced to the 
level of the epiglottis At this point some resistance is met but b> 
w aiting for the next inspiratorv effort the tube can be reacliK slipped 
between the vocal cords and the intubation accomplished The 
larvnx must be sufficienth ancsthetizeil either bj general or local 
agents to abolish spasm Coughing or short; apnea often accom 
panics the intubation 

Absolute suret> of introduction however requires visualization 
of the vocal cords through the aid of the lar;> ngoscope This re- 
quires considerable practice in order that it mav be done with the 
minimum of trauma Larvngitis (f short duration is a frequent 
sequela even though tubes of molded rubber are used metal tubes 
increase this commie ition 

To and fro inspiration can be utilized bv attachme the outer 
end of the tube to anj suitable gas machine or ether mav be dropped 
on a mask placed over the ingress of the tube and inhalation anes 
thesia be carried on 'When lung inflation is required an msuffla 
tion apparatus is necessarv 

rndotracleal ancsthena uhen catablished w (he safest Jnoun 
melko/l of narcosis It prov ides reada access to the lungs for air or 
owgen ami inaiiitams at all tunes an unobstructed passage for 
inflation or deflation of the lungs Although some added risk is 
involved in the introduction of the catheter it is greatlj minimized 
through skilful larvngoscopv 
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Endovenous Anesthesia —In some dimes the endo\enous method 
of introducing a brief acting barbiturate is emploied for short 
operations upon older children This procedure falls under the 
heading of irre\ ersible anesthesia as do spinal injections and rectal 
ether Spinal anesthesia and regional bloc are unpractical m 
j oung patients 

In the event of an overdose or abnormal result from endovenous 
anesthesia one is dependent entirelv upon the hvpodermic or mtra 
venous introduction of heart and respiratorv stimulants and of 
minute doses of picrotoxin Injections of the latter in 0 003 gm 
doses should be repeated as necessarv Stimnlatiou of the respi 
ratorv center should also be augmented bv inhalations of 7 per cent 
CO in ox'v gen or the use of the mechanical respirator 

■\n ov erdo'ie of picrotoxin produces tmtchings and convaihions 
resembling those of strvchnme poisoning and should the^se occur 
thej must be met bv a return to the barbiturates Picrotoxm is 
the onlv known detoxicant of the barbiturates cardiac and respi- 
ratorv stimulants merelv tide the patient over the depression of 
these centers 

Open Drop Ether Anesthesu This is unquestionabh the safest 
and most satisfactorv anesthetic for short operations as circum 
cision mvnngotomv incision and drainage pvloroplastv etc For 
longer procedures the mask should be modified to allow for rebreatb 
mg so that too great a lo»s of COj will not occur with resultant 
apnea or shock A rebreathing chamber ma> be improvi ed bv 
building a towel tent ov er the mask leav mg an opening at the top 
to admit sufficient air to avoid cvanosis 
If one emplovs ethvi chloride or chloroform bv the open drop 
method the towei tent should he omitted and the held far 
enough from the face to allow a free current of air to circulate 
through otherwise the vapors mav become too concentrated and 
prov e lethal Before inducing aneathesia the cheeks nose and ]ips 
should be coated with vaseline to avoid blistering 
^ aporizmg the chloroform bv means of a current of owgeii 
directed through the liquid and earned bv tubing to the ma&k is 
preferable to the drop metliod It insures regular dosage a more 
eien plane of anesthesia and an adequate snpph of oxygen through 
out the narcosis Howev er there is little if anv need for chloroform 
in the surgerv of children 

Dangers of Ethyl Chlonde Ethvi dilonde is emploved chiefli to 
precede ether when rapid induction is desired The bc't and 
safest results are obtain^ bv the open method with the mask hel 1 
I inch from the face Children respond to it v erv easilv and pa«s 
from one stage to another so ripidlv that it is onlv applicable to 
short operations For longer procedures ether should be substi 
tilted as soon as rapid respirations and unconsciousness occur Anv 
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(IcKrtc of fixed dilitcd pupil or shnilovv respiration is a earning not 
to be disregnnlcd Although experts are able to skilful)} administer 
nitrous oxide etlnltne or exclopropane to >oung children so that 
•'ntisf'itton results are obtnuitd the t\rn or occasional anestlietist 
should not attempt to do this 

Ethylene and Cyclopropane —Older children are better subjects 
for etli\lene or c\eloprop'ine with owgen proMdmg a proper appa 
ntus IS used hiicli an inhaler should proxide for a constant flow 
of the ga-^es acciintch measured either in liters per hour or cubic 
c'cntmittcrs jicr minute instanth changeable at tJie discretion of 
the administrator A face piece that can be made air tight an 
attachment for measured dropping of ether a rebrcathing bag and 
a chamber containing soda Jinic for absorbing excess CO 2 are all 
essential if nnesthc la is to be maintained on ph\sioIogic principle'* 

Soda Lime Technic —1 Ins is baseil upon the assumption adv anced 
h\ Dr Howard Haggird that inhalation anesthetics undergo no 
change m the bo(b Consequenth once the proper anesthesia s apor 
(ciiMon in the blood stream is obtained the same jilane of narcosis 
can be sustaiiie<! b\ rchreathing the xapors without renewing the 
agent s except for small amounts lost tlirough leakage Prolonged 
rebreathing howc\cr would result in a high concentration of CO 
in the rehreathmg bag with consequent oxerstimiilation of the 
respiratorv center lo obviate this the expired air is directed 
through a soda lime ciiamber where most of the excess CO is ab 
sorbed The c\ anosia resulting from constant rehreathmg is offset 
b\ a continuous flow of owgcn of loO to 300 cc per minute 

The advantages of the COj absorption technic arc manifold 
rapid uideasv induction control of the respiratorv rate with absence 
of harsh or forcible breathing a\ oidance of oxv gen w ant an ex eii 
plane of anesthesia at aiix ileptli ilesircd a nnnimura of sweating 
a more rapid recox erx with less nausea and Usth economx The 
method has prov ed so satisfactorx that it is being adopted through 
out the countrx and manx foreign anesthetists are \ isitmg America 
for the purpose of leirinng its details of administration 

Importance of Posture — Tlie liest posture for most operations is 
the supine with the shoulders and thighs shghtlx rai'^ed to avoid 
abdominal tension and the head turned to either side If the 
head is held in the median hni relaxation w ill permit the low er jaw 
and base of the tongue to drop I ackxvard Free action of the epiglottis 
IS therebv inliibittd causing v an mgdegreesof respirator} obstruction 

Tonsillectomy is Uauallv performed m the supine position wath 
the head shghth extendeil over the end of the table or oxer a sand 
bag Some surgeons prefer that the patient be strapped in a chair 
in a sitting position 

Kidney oj eralions are usuallx done trith the patient on one side 
raised m u jack knife position to xviden the space between the ribs 
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and peh is Roentgen-raj s ba^ e show n that this posture materiallj 
reduces the ah eolar absorption space, and when the patient lies on 
the left side the heart is displaced to the right, rendenng breathing 
more difficult Patients should not be kept m this position longer 
than IS necessarj 

During the operations for cl^l ■pahie a free airwaj is easier of 
maintenance if the head is well ertended o\er the edge of the table 
in the Rose position The anesthetic ma\ be insufflated through 
the nose or bj means of a bent metal tube hooked at the outer border 
of the mouth 

Remorol 0 / impacted teeth maj be performed under endotracheal 
or endopharjTigeal insufflation, either method allows for packing off 
the upper part of the pharjnx with gauze If the phanngeal 
method is cho'en, the nasal airwaj,s can be attached to a Y metal 
tube through which air, o\>gen and ether \apor maj be delnered 
m the lower phar^i nx below Uie gauze packing 

In cranial, mastoid and facioplasUc surgery, the sterile field nn\ 
be preseiw ed bj carrv mg the anesthetic to the patient through 
insufflation bj either the pharjngeal method or the endotracheal 
route, preferablj the latter 

Anesthesia FoUoicing Hemorrhage deprived of nwgen 
earners through severe hemorrhage react better under an anesthetic 
agent that permits of a high-OTjgen dilution such as ethjlene or 
cvclopropane Either mav be supplemented with small amounts 
of ether if necessan 

Cjclopropane should be preceded bv several inhalations of pure 
OYVgen and then allowed to flow at the rate of from 300 to DOO ec 
per minute until anesthesia is manifested, when it is discontinued 
Owgen is then continuevl at the rate of 150 to 300 cc per minute 
until the operation is completed 

Although some doubt exists as to the advisabilitv of carrying 
patients for over si\t\ minutes on cvclopropane, the agent is of 
great value in selected cases A fixed eveball or irregularitv of the 
pulse, slow pulse, apnea or cvaiiosis are definite signs that the gas 
should be diluted with oxvgen or stopped entirelv It ‘should be 
noted that c\ clopropane can be explod^ and the same precautions 
must be u-sed as m ether or ethvlene admimstrations 

Labored Breathing — The gospel of safe anesthesia he» in a clear 
air passage at all times and nothing is more futile than artificial 
respiration in the presence of obstruction Therefore, w hen breath- 
ing difficulties arise the first step is to establish readv access to 
the lungs If the obstruction is due to a relaxed tongue impeding 
the epiglottis, free breathing mav be established through pushing 
forward the lower jaw , changing the position of the head, wTinkling 
the skin of the neck toward the chin, or b\ inserting a na-il or 
pharvTigeal airwav 
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If the cause of hbortd breatlimg is an accumulation of thick 
mucus m the nasoplnnnx, tlie tlirost should be cleared b\ means 
of suction If \onutirig occurs, the mouth and pharynx should be 
tJcarcsl before resuming tlie anesthetic 

At times the nnestlietic is too Lght and reflexes cause cessation 
of respiration Ihis nctura most commonly when traction is made 
on the tonsil, mescnteri , etc The operation should be immediately 
stopped and if the apnea persists, a crosa-reflex should be inaugurated 
through some procccUire as 'Japping tlie ciicst with a wet towel, 
spraMiig the bod\ with ether, stretdung the anus, or alternate 
traction and relaxation of the tongue hen respiration is resumed 
the anesthesia should be deepened to axoid a recurrence 

An oserdose of the anesthetic usualh r«iuiros nothing more than 
withdrawing the anesthetic and substituting pure air or ox^igen if 
the patient is still breathing If the respiraton center is entirely 
depressed, artificial respiration b\ the SthnefTer or Howard method 
IS called for, together with endotracheal intubation so that the 
lungs ma\ be inflated and deflatccl at will 

Resuscitation —Modern respirators are xeia Iielpful in mam- 
taimng prolonged efforts at resuscitation, and tlie u^e of inhalations 
of 5 or 7 per cent CO in oxsgen is ndsisable Re^jiiratorv stimu- 
lants such as alpha lobeliue, coramme ciba or mctrazol introduced 
mtrasenouslj, ha\e produced gootl results, and the old method of 
mouth-to-mouth breathing is stiH tousidereil an excellent procerlure 
bj manx anesthetists Infusions of sahne and glucose are also 
beneficial 

Cardio Puncture —Heart stimulants for cardiac failure should be 
giien hxpodcrmicalli, ciido\enoud\ or at times In direct injection 
in the heart muscle In performing caitho puncture the needle 
should be inserted in an interspace hugging the right border of the 
sternum m order to reach the auricle, punctures on the left side of 
the sternum inxariabh reach the xenlncular xxalls and produce 
xentncular fibriUatioii 

Cardiac Massage —Indirect cardiac massage max be accomphdied 
In placing the two thumbs oxer the a(>e\ of the heart and x jgorouslj 
punching down at the rate of GO to 70 times per minute If the 
abdomen is open direct massage max be performed b.x grasping 
the heart through the diaphragm and ‘squeezing it at the same 
cadence As a last resort, an intercostal incision followed bj the 
insertion of a finger to allow pmciung the heart against the chest 
w all has been recommended 

Heart Failure —Tlie heart action generailx persists for a certain 
period after the respiration has failed and one should be able to 
resuscitate the majoritx of respiratorx failures Once the heart 
has actuallx stopped, howexer, the chances of recoxerj are practi- 
cally ml Although the heart action max appear to has e entirely 
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ceased, the electrocardiogram. will at times repeal e\idenceof actu- 
ities imperceptible to the finger or stethoscope This is the tj'pe 
of case Vihich is occasionalK reported as ha\ing been brought back 
to hfe through in)ections of adrenalin or electrical stimulation of 
the heart muscle 

Anesthesia m Special Conditions —Cardiac Disease —Although 
cardiac pathology presents an added hazard, the risk is rareK 
sufficient to proscribe operations of necessitj Special care is 
required in cases of actiie carditis, and in the presence of rheu- 
matic infection nith accompaniing muscle damage as eiidenced 
bi exercise tolerance 

Decompensated cases mil not mthstand prolonged strain or 
owgcn nant It is important therefore, to avoid or minimize 
anv struggling during the induction of narcosis This is best accom- 
plished b\ preoperatne sedation through the administration of 
a\ ertin or pentabarbitol bv rectum The=e agents do not affect the 
heart and should be given one hour before operation Anesthesia 
IS induced bv open-drop ether given sloulv until the patient is 
unconscious when the ether should be vaporized bv owgen An 
unrestricted airuav should be established promptlv because cardiac 
strain is in direct proportion to respiraton strain 

It IS imperative that such patients be watched constantlv until 
recoverv from the anesthetic is complete so that anv respiratorv 
obstruction winch develops max be loimediatelv corrected 

Diabetes —Diabetes is best combated through an added carho- 
hvdrate intake for several davs prior to operation, neutralized bj 
atle<iuate insulin avlmmistratiou Since ether and chloroform in- 
hibit the action of insulin the Kst dose of the drug should be given 
two hours Iwforc mdvicing the narcosis to prev ent its being antulotcvl 
bv the anesthetic 

Intestinal Obstruction — In the pre^nce of intestinal obstruction 
a preoperative gastric lavage sbonUl alwavs be given to prevent the 
possible aspiration of toxic vomitus This mav bo thfficult to per- 
form nnkss a previous basal dose of tribromethanol Ins been 
administered rcctallv From bO to 70 mg per kilo should suffice 

Status tympiaCicus —Interval surgerv is interdicted m tfie pres- 
ence of an enlargetl thvinns gland or other svmptoms suggesting 
status Umphataus When immediate operation is imperative, 
etlier administered bv the open-drop method is the safest agent, 
clinical exTicncnee has shonn that nitrous oxide, cthvlene, ethvl 
chloride chloroform and txclopropnneare all in the ilouhtful column 
It Is far better to sacrifice the niceties of induction in the intertsts 
of a safe recoverv 

Tlie foregoing Ins lieen prcscntwl m tiie hope that the busv 
surgeon will finvl some useful hints of practical value m the surgerv 
of soving patients It is m no sense a complete treatise on the 
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Blood transfusion has had a \en \nried career ran^jing from 
evtremc populant\ to the point uhere at one time m Trance it was 
actinll\ prohibited b> )a\r It is an cxtremeh old procedure The 
histor.\ of Its de\eIopment and the sohing of problems nliich from 
time to time seemed insurnioiiiitahle comprise an interesting chapter 
in the progress of surgef' 

As the tcchmc vNas irapro\cd and more and more transfusions 
were performed it soon became apparent that the mere passage of 
blood from donor to recipient caused death m man\ instances 
Step b% step the problem of incompatibilits was sohed and the 
technic of administration perfected a result, the transfusion of 
whole bloofi IS non a safe and \a)uab]e therapeutic measure and 
nowhere is its popularit\ more noticeable than m the realm of 
pediatrics 

The indications for blood transfn<5ion mo;^ be di\ided as follows 

1 Uernorr/iago 

2 Diseases of tbe hlowl 

3 Infections 

4 Toxemia 

5 Shock 

0 Miscellaneous conditions 

1 Hemorrhage —Sex ere loss of bloml is n most obvious mdica 
tion for blood transfusion and the therapeutic results are more 
startling than those obtained in anj other condition Through 
replacement of the blood elements and control of the bleeding many 
otherwise hopeless cases are saved The hemorrhage max beacute 
or chronic in nature In the former the onset is sudden the dura- 
tion comparatixeU short, and the amount of blood that is lost is 
relatiiel.x large Tlie group includes such conditions as bleeding 
from the stomach or intestine, postoperatne and traumatic hem- 
orrhage 

TOen considering transfusion for an acute hemorrlnge there are 
three facts which must be kept in mind 

(a) The Dose —At one time it was thought that it xras necessary 
to estimate more or less accuratelj the amount of blood that was 
lost and to replace appioximatelj that amount We know now 

( 69 ) 
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that tins IS not so In generil a hipi transfusion is nl^\a\s advis- 
able It Is unwise to determine anv definite dosage beforehand 
and the amount given Iiould depend upon the patients condition 
at the time of the transfusion The patient s interest will be better 
served b\ giving an amount which improves his general condition, 
evidenced b\ a slowing and better qtialitv of the pulse improve- 
ment in color and elimination of the cold claminv moist condition 
of the skin In children the amount vanes roughlv from 10 to lo cc 
per pound bodv weight \lthongh in comparison with the average 
adult dose this seems high it nevertheless gives the best results 
(t) The Blond liresswe TTie question is often asked the 

transfusion elevate the blood pressure so as to increase the hemor 
rhage rather than control it’ The answer is that blootl transfusion 
almost nev er increases the blood pressure more than o mm of raer 
curv except where there has been a marked antecedent fall Lven 
then however transfusion wall not raise the pressure above what 
was normal for the patient The procedure can be and should be 
eroploved with perfect safetv even though active bleeding is taking 
place Anv hesitation on the part of the operator in this tvpe ca«e 
IS due to fear rather than to anv adverse experience As a matter 
of fact a fall in blood pressure follows transfusion in some instances 
a slight rise mav be due to excitement 
(c) The third problem which presents itself is in connection with 
cases where an operation is contemplated Should the opetoUon le 
\)erfaTmed first or should the transfusion tale yrccelence* Ihe correct 
answer is contran to the obvious one Tlie transfusion should 
precede the operation except in cases where an abdominal operation 
Is to be performed upon a niplored \ iscus Assuming there is exter 
nal hlecdmg immediate transfusion is indicated in order to combat 
«hock and enable the patient to withstand the operative procedure 
Although some of the tran^fu ed blooil mav be lost and a second 
transfusion become ^ece^>^ar\ the chances of recoverv are mucli 
increaseil In case*) of hemorrhage from a ruptured spleen or kid 
mv tran fusion and operation «hould !« performed simultaneouslv 
\s soon as the pedicle of the vi’^cus is securw! and hemorrhage 
tlicrebv controlleil the tran fu ion is startcti An elTort should be 
made to have the transfu ion last dunng the entire period of the 
c |)cration or at least until the surgeon begins closure of the wound 
H }en the Hemorrhage Is of the Chronic Type —In this tv-jw the 
onset of blecehng is more or lc«s insidious the htmorrhages arc 
rtpeated and the amount lo t at am one time is Riativciv small 
The condition occurs mot commonlv in tuhcRiiIosis ulccmtuc 
colitis polvpo Us coll and rectal polvp Vlthough bhxKltrati fii ion 
Is less cfTective than in acute hemorrhage it is nevertlulcvs of 
definite value in improving the patients condition through an 
mcrca'C of trvthrocv'tes and hemoglobin 
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2 Diseases of the Blood — Included under thb heading are the 
following 

(rt) Stcondnr\ anemia 

{(>) Prnnarv aneuua 

(c) Hemophilia and purpura Jiaimorrlngica 

(d) Ixukemn 

(^) Bleeding in the new born 

(/) Rare blood diseases 

(rt) Secondary Anemia —Transfusion is evtremelv useful and the 
primnn ciuse of the anemia is often itself unproved or cured as a 
result Where the pnmarj cause is not removable as m chronic 
nephritis or chronic endocirditis blood transfusion should be 
eraplov ed as a sv mptomatic form of treatment 

(/>) Primary Anemia — Iransfusion is defimtelv indicated m the 
rare t\ pts of pnmarv anemia \n duldren 

(r) Hemophilia —Ihis form of blood d^scrasn transmitted 
through the female to the male is frequently confused with purpura 
lueinorrhagica The tv\ o diseases mav be readilv differentiated bv 
certain hboraton tests In hemophilia the coagulation time is 
prolongctl while in purpura liieroorrhagica It IS normal There are 
manv methods bv wlncli the coagulation time may be determined 
Jlost of them however are more or less inaccurate tlie degree of 
accunev \anmg with the method chosen Anv technic which 
obtains blood from the capillaries through skin puncture is subject 
to error because the blood is inv arnbiv mi'ted vv ith a certain amount 
of tissue juice w Inch dicnmislies the coagulation time It « there- 
fore advisable to discard the first few drops of blood but even then 
a certain amount of tissue juice is earned with the specimen 
The Coagulation Time —Of the various methods for determining 
the coagulation tune among the simplest are the capillary pipette 
technic and that of Biffi Brooks Blood is usuallv obtained by punc 
tunng the finger or the lobe of the ear The first few drops are dis 
carded and the blood is then allowed to fill the fine pipette by capil 
lary attraction Fverv one-half minute a piece of the tube containing 
the blood is broken off and when the blwid in the fragment is coagu 
lated the end point of the reaction has been reached The difference 
in time between obtaining the blood and that of its clotting is the 
coagulation time The norm by this method is four to six minutes 
rile Biffi Brooks technic is somewhat more accurate because it 
utilizes an apparatus which takes into consideration the temperature 
of the air surrounding the specimen of blood Cold lengthens the 
coagulation time and by having a more or less constant temperature 
one variant is eliminated Moreover the drop of blood to be 
tested IS held m a fine platinum loop so that it contacts a minimum 
amount of foreign material The e two factors tend toward greater 



BLOOD TRA\SFUSIO\ 


accurac\ The normal coagulation time h\ this method is fi\ e to 
se\ en minutes 

In the test tube method bloo^l is uithdrau*n from a \ein as for 
a ^\assermann test \fter the first fetr cubic centimeters ha\e 
been discarded approxiraateh 10 cc are collected in a tube about 
2 inch in diameter The length of time required for the specimen 
to coagulate is the coagulation time The norm b\ this methofl 
IS eight to ten minutes 

The most accurate method is the one de cribed b% How ell It is 
more complicated but the difficulties of technic are comj)en<^tcd 
for b\ its greater accurac\ The norm i$ eight to tweh e minutes 

The Bleeding Time — The «econd test to be made in order to 
differentiate hemophilia from purpura is the bleeding tune The 
tip of the finger or lobe of the ear is pneked with a lancet and the 
drops of blood that appear are blotted awa\ with a fresh clean 
blotter at one-half minute inteia al The length of time required 
for the bleeding to stop is the bleeding time 

Capillary Restsfance The third test is the capilhia resistance 
test \ tourniquet is applied to the arm with a tension just short 
of obliterating the arterial pul e A.fter being kept m place for 
fi\e minutes the constrictor is ^erao^cd and the skin distal to tlie 
point of application is examined for petechi-e In severe ca«e3 the 
entire skin ma\ as ume a dusk\ hue due to m\r ads of petechiT 
whereas m milder cases the fatter are few in number It has been 
arbitrariK agreed that 10 petechiie compn«e tl e minimum numlicr 
for a po itn e capillata resistance test 'NN'hen onlv a few arc pre^nt 
the\ are most 1 kel\ to appear on the flexor 'surface opposite the 
bend of the elbow B\ apphmg the tourniquet ‘'o that it is just 
short of obliterating the pul«c artenal pressure is tran mitted 
through the captllancs to the xeins Normalh the capillaries are 
able to wathstand this pressure but in ca-es of purpura liremorrhagica 
rupture occurs and petechia? result therefrom Tins does not happen 
in hemophilia 

The Slick Reaciion — Tlie fourth test is the stick reaction If a 
needle is plungetl intoa xein of a patient with purpura hiemorrhapca 
a ‘small purpuric ^pot ma\ appear in the Ia^e^s of the “ikin at the 
‘Site of the puncture This docs not result from extpa^ a^ation of 
blood 111 the areolar tissue i nder tl e ‘‘kin but is due to a true pur 
punc «pot in Ihe layers of the ««kin The test is negatne in liemo- 
pliiha 

Blood rintelcis —Tlie final test is the bloo<l platelet count 
Wicreas in hemophilia the nonnal count of approxmntch WOOO 
obtains in purpura hremorrhagica the count is defimteh diminished 

Vlthough all hemophilia and purpura h»morrlngK*a ca«cs do not 
fall dnrplt into the two groups indicated itisrxtremeh important 
to differentiate the di'^eases both from a prognostic and therapeutic 



DISEA SFS or TIIF BLOOD 


73 


standpoint Iltmopliiln is cliaractenzed b\ abnormal coagula- 
tion and the \ alue of blootl transfusion is not necessanlj in direct 
proportion to the amount transfused V sufficient amount is neces- 
sary but be\ond that the \alue cccases In purpura liffimorrhagica 
honeier, up to the point of complete control of the bleeding the 
lalue of the transfu'^ion seems to be more or less m direct ratio 
to the amount transfu'^Kl Wliereas in hemophilia one transfusion 
Mill freipientK control the bleeding in puqmra repeated trans- 
fusions are gentnlh rcquireil bupplementarj roentgen-rai or 
ladium treatment is also indiented in certain cases of purpura and 
at tunes splenectomv isadiisable 
Although no case of purpura or hemophilia has e\er been cured 
by blood transfusion, the blceilmg svmptom common to both can 
be controlled FolloMing such control, houeitr, nil ha\e recurrent 
attacks Betueen the latter, lutramuscular injections of Mhole 
blood should bo gi\ en once a month in amounts \ an mg from 10 to 
150 cc , depending upon the age of the patient Although this tvpe 
of therapy will not prevent recurrences it Mill reduce their fre- 
quency Compatibility tests ur unnecessary for the subcutaneous 
injections but one should lie certain that tlie donor s assermann 
reaction is negatne 

(rO Leukenua —Blood transfusion is of value onl\ for certain 
symptoms of the disease Although never curative m many 
instances it prolongs life through reducing or controlling bleeding 
and improving the patient s general condition In fulminant tvpes 
the patient succumbs rapidlv whether transfused or not Through 
erroneous deduction from such ca«es <5ome ob'icrvers state that 
transfu^iou is coMttamdwated wv all acute cases of leukemia 

(e) Bleedmg m the New-bom —Blood transfusion not only controls 
bleeihng m the new-born but m addition is a specific cure for the 
disease IMien the hemorrhage occurs from the stomach or intes- 
tine, the indication for blood transfusion is more urgent than in 
any other tvqie and the procedure should be performed promptly 
A child who is almost exsanguinated can be immediately transformed 
into a rosey -cheeked healtliv babv When the bleeding is less 
severe, as in hemorrhage from the umbilical cord, circumcision or 
forceps injury, less radical measures mav serve the purpose Per- 
oxide of hydrogen, alcohol tincture fern chloride, hlonsell’s 
solution, and biologic agents such as ‘ Coagulose, ’ “Coagulm,” 
'Thromboplastin,' and “Thrombokinase ’ wnll at times control 
the bleeding Thromboplastin is probably the best of the group 
and should he applied for twenty minutes with pressure to the 
bleeding point after all clots have been removed 
Human, horse or rabbit serum, administered subcutaneously , may 
also be eflective Better than these, however is an intramuscular 
injection of whole human blood If the bleeding continues after 
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such treatment it is e to resort prompth to blood transfusion 
as %\ithm tnent\ four hours a lethal loss max occur through oo7inp 
(/) Rare Blood Diseases This group includes such conditions as 
splenic anemia hemohtie icterus spIenomepaU etc In these 
affections transfusion is of xalue chieflx as a supportne measure 
3 Infections —Blood transfii ion is of great \alue m oxercommg 
infections Local p\ ogenie conditions as ab ces«es or ostcomx ehtis 
and nounds that are healing poorh are often greath lienefited b\ 
trinsfiision The respon‘!e is especialli markevJ nhen '^^condan 
anemia is pronounced Postopentne mastoid ca«es pursuing i 
septic cour^ but nnth negatue blood cultures can frequenth be 
ended almost b\ cnsis after one or more transfusions In nnnx 
quarters the tendency is to gi\e small repeated tran fu ions for 
infections \Miile repeated transfusions are usualh nece^rx 
there is no xirtue in limiting the do e It is better to folloxx the 
rule of gix mg as much as the patient can tolente as often is re- 
quired This technic can be carne<l out best bx emplox mg n hole 
unmodihed bloo<l 

Transfusion is frequentlx emplox ed m typhoid ferer and the blood 
is of greatest xalue if the donor Ins been immunized It is c pe- 
ciallx indicated m cases of intestinal hemorrhage and prelimmarx 
to operation where there has been a perforation Transfusion is of 
definite xalue in erysipelas In atjramdocyhsis the procwhire is a 
Useful adjuxant particularlx if there is an a^oeiatcd «secon(!arv 
anemn It is e^tremelx important that the<e patients maintain a 
high hemoglobin and red cell count 
In pneumoma blood transfuMon is of especial xalue in children 
^^lth full appreciation of the fact that pneumonia is a self limited 
di«ea‘se and that its mortaUtx axerage xanes from xnr to xear our 
etpenence oxer a long period of time with a large group of cases is 
definitelx conxincmg that transfusion in •^excre cases of broncho- 
pneumonia is of inestimable xalue This does not mean hontxtr 
that exerx case of hronchopneumonia should be tran'fu'^al In 
•lex ere tx-pes blood is gix en on the second or third dax of the di'case 
whereas in Je«s serious cases it Js preferabix withheld until the tenth 
to fourteenth dax In mild cases it is unnecessarx if the progress 
Is satisfactorx The erx throex-tes and hemoglobin art e tmiatcd 
(Kilx The ideal case for transfusion is an extreineix sick child 
with a progres. IX elx falling hemoglobin and the optimum time is 
the txxcifth to fourteenth <lax of tliedi ta c 

lor txxentx four to fortx-ciglit hours pnor to transfusion the 
pul e and respiratorx rates arc taken extrx tvxo hours and then 
axeraged Folloxxing tran fusion the same procetliire is cmploxctl 
If the po t transfu ion pulse ratt liecomts slower it is a good pn>g 
no tic sign and if in addition there i> a slower respirati rx rati 
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it IS an excellent one Comtrselj, an increase<l pulse rate is unfa\ or- 
nl)le and, in combination ^ ith an intreised respiratorN rate, ominous 
At times one blood transfusion will produce a crisis, in other cases 
se\ eral arc nccossari. Large doses of blood should alw a\ s be gt\ en 
as small quantities art msuflTicient to replace the e\cessi\e amount 
of blood cells imprisoned in the consolidated pulmonic areas If 
we consider the exudate in the lung to be blood, the child with 
pneumonia bas Mrtuall} had a hemorrhage 

Bollinger has estimated that in the axcrage case of bronchopneu- 
monn an amount eciual to 40 per cent of the total blood \ olume is 
contained in the pneumonic lung Accordingh , these children 
should be gi\en an amount of blood equal to 40 per cent of their 
total bIoo(l \ olume, estimating such \ olume as one-nmeteenth of 
the normal bod\ weight The procedure docs not m an\ waj seem 
to control the incidence of complications, and the percentage of 
otitis media, mastoiditis, empxeina, pjelitis, etc, is the same m 
transfused as m non-transfusod children 
Bactenenua —Transfusion is of greatest \alue in bactenemia if 
the donor has been immunized with a anceme prepared from the 
organism obtained from the patient’s blood The results from 
transfusion with blood of an ordmarx donor ha\e not been satis- 
factors no\\e\er, if the source of supply of the organism can be 
shut off, as b\ ligating the jugular \ein in cases of sinus thrombosis, 
the results with ordinarx blood are greatl\ impro\ed In eases 
a>heTe the bactenemia persists after repeated transfusions, huge 
(loses of \accine should be administered to the donor m order to 
obtain adequate immunization Dads injections should be giNcn 
starting with 1 000,000,000 organisms and rapidh increasing the 
amount until a total of 150,000 000,000 to 200,000,000,000 is reached 
After ten dai s of siicli treatment bacterial agglutinins usually can be 
demonstrated m the donor’s serum in a titer of about 1 to 40 and 
the phagocj tic index ivill be greatly increased 
The donor selected for immunization should be one whose blood 
13 not onlj compatible with that of the patient but also whose 
phagocj'tic index is liigh A donor who has been immunized bj 
injecting a \accine prepared from organisms isolated from the blood 
of the patient is termed an “autogenous immunized donor” If 
the A accine is made from organisms obtained from the blood of an- 
other patient the donor is called a ‘'heterogenous immunized donor ” 
\Mien the diagnosis of bactenemia is made the patient should be 
transfused with blood of a "heterogenous immunized donor ’ until 
the preparation of the "autogenous immunized donor” is completed 
Transfusions from the latter donor should then be repeated until 
the blood cultures become negatne At times the temperature 
persists even after the bactenemia has ended This is generally 
due to the formation of abscesses and their appearance is a fa\or- 
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able prognostic sign Following incision and dnimge the teinpen 
ture generalh becomes normal 

4 Toxemia —Transfusion is of aalue m toxemias irrespectne of 
the cause It is of especial \alue if at the time of transfusion one 
performs a bnsk phIebotom\ or substitutn e transfusion Tlie latter 
t\ pe IS ideal in extensu e burns and certain t\-pes of poisoning 

0 Shock —The a alue of transfusion m shock is m direct propor- 
tion to its timeh administration follonmg the onset of shock 
Dela\ rapidh diminishes its effects eness Blood transfusion is also 
of definite aalue in pre\enting shock and the nearer the transfusion 
is performed to the time of operation the greater is its rtlatne 
\alue The usual practice is to tran fuse the patient immednteh 
before the anesthesia is started Some belie\e the transfusion 
should precede the operation b\ three da\s m order to allow an\ 
untoward reaction w Inch max follow to disappear Although this 
ma\ be indicated when citrate transfusions are performed it is 
unnecessarx wnth whole unmodified blood as the incidence of reac- 
tions IS extremeh small Furthermore a post transfusion chill 
nexer occurs while the patient is under the intiuence of ether 

G Miscellaneous Conditions This group compn«es certain eon 
ditions which haxe not been prexioush cnumeratwl either because 
thex occur rarelx or are difficult of classification The most ]m|)or 
tant eases are those of difficult feeding and malnutrition These 
frequentlx respond almost miraculousix to one or more tnnsfu 
sions Another condition which is helpexl b\ repeated transfusions 
lb cceliac disease Lastlx there is a group of cases which an 
transfused because ex erx thing else has Iieen tried and found lacking 
Actuallx thex should not bo transfused at all for it is just this txpe 
of case xxhich tends to bring transfusion into disrepute Patients 
x\ho cannot possiblx be helped b\ transfusion or anx'thmg cl e 
should not be gix en blood in the hope tint it x\ ill xx ork the impos ibit 

Untoward Beactions —The following untoward reactions max 
follow blood transfusion 

1 Fexer 

2 Chill 

3 brticarn 

4 The result of an incompatible donor 

1 Fever —This occurs m approximatelx 2 per cent of case fol 
lowing transfusion bx the t nger method in 10 to 20 pxr cxint 
following other mtthods xsliicb emplox whole unmodifie<l I loo<i 
and in 20 to 40 per cent of cases following citrate tmi fusions 
Reactions should onlx be classified as febnit if there h a difiniti 
alteration in the character of the temperature folli xxing the trins 
fusion ami if the change raises the temptraturc 1° I or more fh 
ri'e m temperature occurs in fwm ont to two hours after the trans- 
fiiMon up to fortx -eight hours thereafter If the clexatiin (Kcurs 
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at a later pcrKwl, some cau!>e otlier than the transfvision should be 
sought Small closob of aspirin everj tno hours mil overcome the 
temperature due to transfusion 

2 Chill —In children transfused bj the Lnger method chills occur 
m less than 2 per cent of the cases The mculence appears higher 
foMomng other technics Tlie chill ma\ occur during the trans- 
fusion or anv time vvitliin fort\-eight hours thereafter It raaj 
varv from a slight chillv sensation to a severe and prolonged rigor 
Morphin is useful in cutting short the reaction A post-transfusion 
chill is> alaa^vs accompanied bv a rise m temperature 

3 Urticaria —This untoward reaction mav be vcr> slight and 
the favorite site of tlic wheals in mild cases is around the eves, 
hpb and upper part of the chest In severe reactions giant wheals 
mav cover the entire hod,\ and liecome confluent Sev ere coughing 
spells mav result from urticaria of the trachea Adrenalin given 
hvpodermicall^v promptlv relieves the condition 

4 Results Due to the Use of an Incompatible Donor —After giving 
20 to 100 cc of blood, the patient if able to express himseh, will 
unmedmtelv complain of pam m the small of the back If the 
transfusion is promptly stopped the patient maj. possiblj recover 
If continued, the next complaint will be pain radiating down the 
legs followed In precordtal distress, dvspnea and cvano^is, and in 
fatal cases, pulmonarv edema Morphin and alternating doses of 
adrenalin and atropin cverv fifteen minutes will at times save the 
patients life In such cases hemoglobinuria mas follow and in 
some instances complete amina Dunng convalescence small dail> 
transfusions slioiild be given 

Relative Ments of Whole Unmodified Blood and Citrated Blood —It 
IS now recognized that the percentage of reactions following citrated 
blood IS much higher than those following the transfusion of whole 
unmodified blood Tliere are al»o certain biologic differences m 
the two bloods The addition of sodium citrate to blood diminishes 
Its complement content This is brought about in two wavs 
through a direct destructive action of the complement and bj 
extracting from the red blooil cell wall a substance which binds the 
cwmple.nw,wt The hrst fact cav\ bt dewvov\s,trated b\ Utcatmg the 
complement of the blood before and after citration and the second 
hj performing a Wassermann test on citrated blood and noting 
tliat it has now become sligbtlj anticomplementarv Turthermore, 
the addition of sodium citrate to blood diminishes the opsonms and 
reduces the phagocvtic power of the white blood cells For these 
reasons citrated blood is less valuable m cases of infection than 
whole umnodified blood 

Citrated blood is abo less valuable than whole blood because it 
renders the red blood cells more fragile and more easiiv liemol,\ zed 
In cases of blood d^scrasia m wbic^ more than one transfusion is 
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necessan «IioIe blood is prefenble for each time citrate<l blood js 
gi\en there is a period during which the coagulation time is length 
ened Citrated blood is aS'so undesirable m cases of nephritis 
complete anuna ma\ occasionalK result from o\ erstimuHtion b\ the 
citrate Lasth m extremeK sick patients whole unmodified blood is 
definiteh safer because sharp reactions seldom follow itsadministra 
tion In general it ma\ be stated that when normal blood is required 
to replace pathologic blood nholeunmodtdedbloodisindicatecl and 
when It IS added mereh to replenish an impoverished circulation 
citrated blood w ill serv e the purpo<5e 

Selection of the Donor —In order to select a donor whose bloixl 
IS compatible with that of the patient the latter s blood must first 
be tv'peil There are \anous wavs of doing this Blood mav 
be obtained from a v ein or bv skin puncture It mav be citrated or 
defibrinated and either serum or plasma mav he used In children 
it IS better to prick the finger or lobe of the ear and thus keep the 
veins intact for the transfusion \ppro\iraatel\ 0 o cc of blood is 
collected m a small test tube containing a drop of 10 per cent sodium 
citrate m normal saline \ drop of thi» mixture is then diluted 
wath normal saline solution One drop of the diluted cells is put 
at the right hand en<l of a glass microscope slide and a «ecoiid drop 
at the left hand end To the left band drop of cells a drop of 
known Group \. serum is added and to the nght Iiand drop of cells 
a drop of know n Group B «eruni Fach specimen is then thoroughlv 
mixed and covered with a cover slip After five mimites the speti 
mens are examined under the microscope for agglutination If the 
picture 13 unchanged after fifteen mmutes the result is considered 
final Between observations the cells should be agitated b\ tapping 
the cover slip 

The patient mav lielong to one of four different groups If the 
red blood cells of both speciiiiciis are clumped or agglutinated the 
patient is a Group AB if tlie cells are not agglutinated bv the 
A serum but are agglutinated In the B the patient is a Group A 
if the cells are agglutinated bv the A 'cniin hut not bv the B the 
patient is a Group B if the cilia are not agglutinated hv either sera 
the patient is a Group O This method of naming the groups bv 
letters is the International classificatii n The Janskv and Moss 
classifications cmplov mimlitrs Tlie relationship between the 
three ilassifieations is indicateil In the following table 
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Cross agglutination — \fter determinating the group to which the 
patient b bloo<l belongs similar teats arc tnade on the blood of the 
donor After finding one who is of tlic same group as the patient 
the cross agglutination or compatibility test should always be per* 
ioimed 1 or this test tn o more specimens are prepared One is 
a mixture of the patients «enim and the donors cells the other 
Is a mixture of the donors serum and the patient s cells These 
sliould ht examined microscopicalK and if both show no aggliitina 
tion the <lonor is considered compatible and can with safetx gi\e 
blood to tile patient 

It Ins been ‘•aid repeatcdix and even recentlv that this test can 
be omitted The writer is definitelv opposed to this opinion unless 
one IS not adicr e to having unnccewiry reactions following trans 
fusion Ihe control test should nlwaxs be performed for tlu fol 
lowing rea'jons It acts both as a clieck on the diagnosis of the 
patient s group and on the potencx of the t\ ping een and also 
indicates whether or not the patient and donor belong to different 
subgroups 

Although all ptople belong to four mam groups there are ven 
otcasionaliv individuals of the «ame group who show slight in 
cimipatibilitv Ihe'c can onlv be detected bv performing the 
cross agglutination test Although using such a donor will not 
cause the death of the patient a severe reaction w ith dull and fever 
mav result It is of equal interest to note that through error an 
ahsoliitelv incompatible donor— one belonging to a group other 
than tl at of the patient and not the <o^alled universal donor has 
been emplov e<! w ithout the occurrence of a reaction 
The Universal Donor —The Group 0 donor has been called the 
Lmxersal Donor and the Group A15 patient the Lniversal 
Ilecipient fJiese name's have been applietl because manv believe 
that a Group O donor can give blood with ®afetv to an\ patient 
regardle&s of his group and that the AB recipient can ®afeK receive 
blood of a donor of anj other group Ihe theorv regarding their 
umvenialitv is in both instances the same The donor s cells cannot 
be agglutinated becau®e Group O cells cannot be agglutmated bv 
the scrum of an\ of the other three groups Simdarlv the cells of 
the donor cannot be agglutinated bv Group AB serum AAith 
regard to the patient s cells freedom from agglutination is predi 
cated on a different basis Although under the microscope a Lni 
versal Donors serum will agglutinate the cells of a patient belong 
ing to another group and the Lmversal Recipient s cells will be 
agglutinated bv the serum of a donor belonging to another group 
actually when the transfusion is given this does not occur The 
agglutinins in the donor s blood are diluted bv the patient s blood 
to such an extent that thev cannot act Turthermore thev are 
Iiinited in number bv the amount of blood transfused and would 
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ha\e to act on the huge number of cells contained in the patient s 
blood stream These conditions are unfaaorahle for agglutination 
The A\riter behe\e3 honeaer that the circumstances unfa\orabIe 
for agglutination do not alnaas exist and in such ca'ies agglutination 
amII occur If it does it is. just as dangerous as aAhen the donors 
cells are agglutinated buch dire results can occur if the plasma of 
the LniNersal Donor (or Lnnerval Ilecipient) contains agglutinins 
m a \er^ high titer nhen the patient s er\throcjtes are raarhedh 
diminished t\hen the patients blood aolume has been greatlj 
diminished through dehxdration or se\ere hemorrhage or following 
massiae tran'^fusions 

If one IS strning to surround the patient T\ith eaer> precaution 
and to gi\e blood uith the least possible disturbance and reaction 
the donor should belong to the same group as the patient and every 
donor before every transfusion should be cro’s matched anth the patient 
This cannot he oa erstressed for oxen though a donor has been used 
successfulh for one transfusion he max proxe incompatible for a 
second In the interval betxxeen the transfu ions the patient max 
dexelop minor agglutinins for the particular donor s cells 

CompatibilJty of Mother s Blood —It has been said that a mother s 
blood max be gixen safeK to her non bom xxithout anx prchminarj 
test This statement hoxvexer has been found to be incorrect 
\pproaimatcl\ 87 per cent of nexx born infants liaxe neither agglit 
tmms m their sera nor receptors in their cells fhex therefore 
belong to none of the four establisheil and recognized adult groups 
Their group dexelopment max occur at anj time up to four xears 
of age after nhich period the adult group becomes established and 
remains fixed for life Should the patient in question he one of the 
87 per cent the mother s blood or for that matter anx donor s max 
he used x\ith mipunitx The other 11 per cent howexer require 
testing and cross matching to exclude the danger of mcompatihihtx 
When txping the blood of a clnld belonging to the 87 per unt 
group It xxill erroneousfx appear to belong to Group O Therefort 
xvheiiexer the blood cells of a nexx liom infant appear to belong to 
Group 0 the infant s ‘^?rum slmuld lie tested against known Group A 
and Group B cells If the serum agglutinates both A and B cells 
the child IS actuallx a Group O If he belongs to the group of 
87 per cent containing neither agglutinins nor receptors the A and 
B cells xxill not be agglutinated 

Rouleaux Formation —There arc two other conilitioiis which max 
occur namelx rouleaux formation and niito-agghitmation In the 
former the rtnl cells arc piled on top tf one another like a st ick of 
coins I nder the low power of the microscope an iiiexpcnentxxl 
obserxer max misconstrue rouleaux formation for agglutination 
I nder tbc higli power lioxxextr it should be unmistakabU Ilou 
leaux almost alwaxs ocxiire in tlie donor s cells and but rirelx ni 
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the pititnt s It is due to a roulenux forming substance in the 
serum Ihe writer Ins Innsfused innumerable cases where the 
donors cells ha\e been roiileauxed b\ the patients serum without 
lU-efTect hen the rouleaux forming substance is in the patient s 
serum it mil act stmilarlj on the blood of e%er. donor tested and 
the risk of a reaction must be accepted or the transfusion omitted 
Auto agglutination —Tins is the agglutination of the patient s 
cells b^ the patient s scrum The clumping onl\ takes place after 
the specimen of blood is taken from the patient and its temperature 
drops to less than bo<l\ temperature Lndcr the microscope the 
cells appear exactK like aggUitinatcil cells Thej are not tnih 
agglutmateil howeser for if the temperature of the specimen is 
raised to 37° C the apparent agglutination disappears and the celts 
assume a normal appearance This of course cannot be done 
i\ith true agglutination When auto-agglutination occurs the 
patient IS erroncoush t\7)e<I as Group AB Iherefore nhen a 
diagnosis of Group AB is made it is wise to control this b\ examin 
ing a specimen of the patients cells without the addition of aii> 
serum If these appear agglutinated the> must be washed «e%eral 
times with warm normal saline to remove the agglutinating sub- 
stance IMien the cells no longer show auto-aggliitination thev can 
be tj-ped in tlio usual fashion and the correct group determined 

METHODS OF BLOOD TBANSF05I0N 

The methods for performing blood transfusion can be di\ i<led into 
(a) direct methods and (6) indirect methods 
Direct Methods —Although no longer emploved the du-ect 
methods are of Instoric interest In the Carre! technic the artery 
was suturet! directh to the vein Thcoreticalh this is an ideal 
procedure because it illows blootl to flow directh from the arterj 
into the vein and the blood toudies nothing but the mtiroa of 
the two vessels 'Ihe technic however isverv difficult and m the 
hands of the average individual is almost alwavs a failure It was 
somewhat simplified b\ the introduction of Cnlc s canmiia and this 
m turn was impiONevl Vy» Elsbtrg Manj other eamwd'e were 
devised and advised but the above were the roost important and 
representatn e 

The second method was vemto-vem anastomosis and various 
technics and cannulaj were emploved for its performance All the 
direct methods have been discarded becau'se the> were difficult 
uncertain and usualh resulted in failure It was impossible to 
know evacth bow much blood was being transfused and in everj 
case an incision of the skin of both the patient and the donor was 
necessarv This limited the number of transfusions the vlonor 
could giv e 
6 
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Indirect Method — These methods can nlso be dnided mto two 
groups (n) Those which supph whole unmodified blood and 
{b) those w hich suppK modified blood 
Unmodified Blood Although mam methods ha\e been deiiseil 
onl\ those of Kimpton and Brown Lindemann and tnger will be 
considered These arc chosen because the\ represent three distinct 
principles and are the original and best methods of their ts^pc 
The himpton and Broun method utilizes a glass aessel which is 
a modification of the Perea tube It is graduated and manufactured 
in aarious sizes -Vfter the interior has been coated with a thin 
laaer of solid paraffin the end of the tube is inserted into the 
donor s \em As the blood wells up mto the \es'iel the process is 
aided bj producing negati\e pressure in the tube ^^'hen the desired 
amount has been obtained the tube is remo% ed from the donor and 
b\ creating positive pressure at the top of the column of blood the 
latter is forced mto the vem of the patient It is a good method iii 
that it supplies whole unmodified blood The chief objection is 
that incisions of veins of both patient and donor are necessarv and 
the blood mav clot in the tube before it lias been transfused 
The Lindemann methcul is a svnnge cnnmiK technic A needle 
IS inserted into the vem of the patient and the donor and bv means 
of a dozen 20 cc Record s\ ringes bIoo<l is aspirated from the donor 
and immediatelv injected mto the patient Between the aspiration 
and injection of blood some saline should be forced through both 
needles Tlie method is good in that it supplies whole unmodified 
blood Its chief objection is that the technic is fairlv difficult and 
teamwork and dextentv ore absolutelv essential I ach time a 
s.vrmge is connected to or disconnected from the needle there is 
danger of dislodging the needle from the vein The production of 
a hematoma therefrom leads to technical difficulties 

The Lngcr method makes use of a special instrument Ihi', 
consists of a stand to which is mounted a stopcock Ihe latter 
has two channels bv means of which a Record svnnge is nlternatclv 
connected with donor and patient \Mien the svrmgc is connected 
with the donor for the aspiration of blood a svnnge with saline 
solution IS connected vv ith the patient and v ice v i rsa I he con 
tinuous flushing with saline of the channel through which the blood 
IS not passing insures freedom from clotting The instnimont is 
connected to the cannulie after thev have been inserted through 
the skin into the v cins of the patient and donor Record sv nngt 
IS then inserted into the instrument and blood is aspirated \\1itn 
the s\Tinge is filled the stopcock is turneil and the bhxxl i-» injectiHl 
\t the same time normal saline solution is f( rct“d through tht 
channel which is not being useil for the a pintion or the injection 
of blood rills proceilure is carried i n until tl e dc>iml amount t f 
blood IS transfused To prevent clotting m the svnnge a stnnm of 
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ether is sprajed on its barrel while it is being filled or emptied 
of blood In this onlj one fringe is needed regardless of how 
much blood \s being transfused 

Since the e three methods were demised numerous others 
ha^e appeared Most of them are modifications and some brazen 
copit«i The Unger method is the first which eniplo\ed an instru 
ment to transfuse whole unmodified blood It has e^en been 
referred to as the direct method for blood transfusion Although 
actuallv indirect it is the most direct of all the indirect methods 
There are also instruments which utilize ball aahes with or without 
springs copies of the I\cchselmann salsarsan apparatus Such 
instruments are dangerous because the patient s blood can easily 
be gnen to the donor with the possihilita of transmitting disease 

Modified Blood —The addition of sodium citrate to blood which 
IS to bo transfused has been useil ven extensi\eb Of the mam 
methods suggested probably the best and the simplest is the one 
first described b\ Lewisohn \ necille is inserted into the 'em 
of the donor and tht blood is allowed to flow into a graduate into 
which 2 or 2 5 per cent soihum citrate solution has pre\ lOUsK been 
placed As the blood collects and mixes w ith the citrate it is stirred 
gent!' with a glass rod The blowl is collected in the proportion 
of 450 cc to eieri 50 cc of sodium citrate This makes a final 
dilution of 0 2 or 0 2o per cent according to the citrate percentage 
used 

Modified Stored Blood — Wliereas citrated blood has alwa'S been 
prompt!' gi' en to the patient it has been adv ised recentiv to store 
the blood in an ice box for transfusion at a later date Such blood 
can be kept for about two weeks or until it exhibits signs of hemo 
hsis After three da's the leukocytes become reduced to about 
300 and the er\'throc'tes undergo crenation Only small amounts 
of such blood can be gneii wrth safetx larger doses Meld a high 
jierccntage of reactions 

Cadaver Blood —Russian m'esttgators ha\e recently adiocatcd 
the use of cadaver blood Onlv indmduals who ha\ e died suddenly 
from such conditions as trauma coronarv thrombosis or drowning 
are used as donors 1 row\ 2o00 to 35QO oc of blood are witlvitawii 
from the external jugular \em witbm six hours of death This 
blood promptly clots in the usual manner but withm two hours it 
again becomes fluid and remains so This remarkable and puzzling 
phenomenon of fibrinolysis occurs onh m the cadaier blood of 
patient-5 ds mg from sudden death all other cadav er bloods clot and 
remain clotted 

Appropriate cadaier blood kept on ice remains suitable for trans 
fusion for two weeks or octasionoUx longer Large quantities max 
be administered wathout mishap the percentage of reactions parallel 
ing those of w hole unmodified blood Tlie author has seen 4000 cc 
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transfused into i patient \\ithin fort\-eight hours The dmf 
drawbacks to the procedure are legal difficulties which interfere 
with obtaining the Wood of a cada\er 4n attractive feature is 
that it can be stored without the addition of sodium citrate 
Site for the Injection of Blood —The ideal site for gi\ ing blowl 
IS into a vein on the flexor surface of the elbow ^^hlle m adults 
an incision of the skin should never be made, m children it is nccts- 
sirj in about 5 per cent of cases Before doing this, however, 
a thorough search should be made for an appropriate vein It 
maj be possible to enter a vein at the wrist, behind the internal 
malleolus, on the scalp or m the neck {the external jugular) Tlic 
required incision should be J inch or less in size, made at right 
angles to the long axis of the arm and m one of the natural treasis 
Bj undermining the skin above and below the incision a piece of 
vein at least 1 cm long can be retracted into view A nick is then 
made m the side of the vein at a 45 degree angle with its long axis 
and the needle inserted therein Wlicn the transfusion is com- 
pleted. a drv dressing is applied without suture closure of the wound 
All evidence of the incision soon disappears 
Transfusion of blood into the superior longitudinal sinus is a 
dangerous procedure m that the blood ma\ be unknow inglv injected 
into and around the brain Some advise putting the blood into 
the peritoneal cavitv This is simplv a makeshift and an admission 
of ones inabilitv to perform the task mtravenouslv In addition 
to the danger of forming adhesions there is the more serious ha/ ird 
of perforating the intestine 
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SUUGIC VL ASPnC'l'S or ckhtain metabolic diseases 
RICKETS 

Rickets (rachitis) is an infantile metabolic disease which results 
from a deficicncj of Mtamins C and D It is characterized chiefl\ 
h,\ the absorption of de\ eloped bone and the o\ erde\ elopment of 
calcmm-defauenl bone 

Pathology^ — Specific bone changes predominate The e\cessi\eK 
\ascular epiphyses become abnonnalK wide and thickened, the 
cartilage cells being increased m niimhcr and arranged in irregular 
columns Due to deficient calcification and an excessi\e deposit of 
soft osteoid tissue, tnie bone fonnation is difectise and irregular 
rurthermore, there is marked absorption of de\ eloped lione and the 
lime content is decreased at times bj 50 per cent The bones thus 
softened are subject to deformities 

Hie periosteum also become h\pcr\asculnr and the marrow 
exhibits an increase of eT\throc>te3 and a diminution of mvelocAtes 
The blood serum phosphorus is often considerablj low ered and the 
condition maj be associated with h\pcrtropln and hyperplasia of 
the parathyroid glands With rtco\er>, the bones become abnor- 
mally hard and brittle The residual deformities are permanent 

Symptomatology — The<ht,tasc develops between the ages of three 
months and three years Irritability and profuse sweating are 
early manifestations, sitting, standing, walking and dentition are 
dela\td Thelnerraa% enlarge and the abdomen protrude There 
IS also a tendencs to colds and diarrheal attacks Certain charac- 
teristic bone changes decelop carls beading of the rihs from 
enlargement of tlie costochondral epiphy ses (rachitic rosary) , a trans- 
lerse gmoie evCeitdmg outaard froai the xiphoid cartilage, mth 
the nb margins turned upward from diaphragmatic traction (Ham- 
son’s giooTo), and a serticnl groosc at the junction of the nbs and 
cartilage (pigeon breast) 

The epIph^ ses of the long bones become enlarged, especially those 
of the lower ends of the radius, tibia and fibula The softened 
weight beanng bones may bend, the commonest deformities being 
bowing of the lower third of the tibia (bow-legs), anterior eur\mg 
of the femur, and at times coxa \ara or genu \algum The liga- 
ments become relaxed, producing a tendenci to kyphosis, flatten- 
ing of the pelvis, dwarfing, and green-stick fracture 

(So) 
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The heaci is enlargetl lengthened mteropo'teriorh , and flattened 
m the \erte\ there is deH\ in closure of the fontanelles box-irig 
of the parietal and frontal eminences and craniotabes The mus- 
culature aI>o becomes a\eakened Roentgen stud\ of the distal end 
of the ulna commonK exhibits cupping and fnaing (Fig 4 ) 



Fio 4 Cupp ng and frayiog of tbf distal end of the ulna 


Treatment — Ilreist feeihng is the ideal treatment for \oung 
infants Specific \itainin l!icrip\ comprises the adininistratioti of 
cod or Inlihut li\er oils or their ctmctntrites \io terol and orange 
jiiice (\itamins A B (. and I>) Natural or irtificnnitlirithenpi 
isil-NOimaluablc Niftenodlwnesrcquirerc t and at tunes splinting 
or bncing becomes nccessars Following reco% er\ ‘^nous residual 
deformities mil lx. corrected In osteoclasis osteotom% orosfeoplasti 

RENAL RICKETS 

Reinl ricktt-* (retnl tpiplnsiti'. rcml dwarfism) is a rare condi- 
tion winch occurs in cliildrcn sufitnng from chronic mtcrstilial 
nephritis or rongcmtal j«*hc\stic kidne\s Gnjwtli arrest is ii<u 
alK c\ idcnced before the age of fi\e \ears I’aiiile^s di placement 
of the eplph^ ss of the knees anlJes shoulders or wrists frequontb 
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occurs in the eighth or ninth \ear and the progre‘^si\e deformities 
resemble those of hte rickets IltstoIogicalK the epiplnsitis is 
less marked than in rickets the cartilage cells bait a more orderh 
arrangement and the epiphxseal line is almost straight Bone 
trabecula: are deficient in both osteoblastic cells and lime salts and 
general o■^teopo^osls is demonstrable roentgenologicalh Parathi 
roul h\ periilasta commonh accompanies the condition 

The patients often exhibit infantilism and dela\ cd sexual dei elop 
merit ibe urimr\ findings are those of chronic interstitial neph 
ntis and renal insuffititnex max be exidenced b\ d\e and urea 
concentration tests Nitrogen and phosphorus retention is usualK 
present and the blood serum calcium is lm\ Death from renal 
incompttencv gencralli occurs in the second decade rorrectiie 
operatnt interference is contraindicated 

SCURVY 

Scurxx IS a xitnnnn dcficienex disorder The condition max 
dexelop m children vlio arc fed exelusjxelj on certain propnetari 
foods or condensed sterilized or pasteurized milk Susceptibility 
IS probabb also a factor The importance of the disease from the 
surgeon s standpoint lies in its differentiation from certain surgical 
conditions 

Symptomatology — Approximatelx 80 pi r cent of the cases dexelop 
between the fifth and fifteenth months The dominant sxmptoms 
arespongx bleethng gums swelling and ecchxinoses about the joints 
and extreme U\ pertsthesia Tenderness of the legs is frequently 
the first sxinptom and the urine max contain red blood cells 
bnless prompth checked b\ correctne diet the tenderness of the 
legs becomes acute and swellings dexelop about the joints The 
mouth sxmptoms are seldom pronounced unless teeth are present 
Bleeding max also occur from the nose stomach or bowel Pxrexia 
is present in sex ere cases 

Roentgenologic Findings bpindle shaped thickening of the long 
bones due to subperiosteal heinorrbage is the dominant roentgen 
oJogic findjng (Tjg B ) Tbe shadow max extend the enfjre 
length of the diaphjsis and proximal to the epiphysis a trans 
xerse area of increased densitx max be present from winch spurs 
protnide If epiphyseal separation has occurred a zone of dimin 
ished densitx may be exliibited m the region of the metaphysis 
and the epiphx seal body may present a ring of increased density 
surrounding a rarefied central zone Rickets is frequentlx asso- 
ciated xvith scruxx and the osseous pattern max be modified accord 
jngly 

Diagnosis This is based upon the historx of xitamin deficiency 
characteristic roentgenologic findings and prompt response to anti 
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scorbutic feeding The ecchMiiosis o\er the hinbs assocnted \Mth 
acute sensitneness ma^ suggest fncture or osteom\ehti 3 Ihe 
lesions m scurw are generalh bilateral are umccompanied b\ 
h\’perp3 re\ia or high ieukoc^tos^s and the roentgenograms are 
usualh diagnostic 



Fic 5 A ^corbul c robpcr osteal 1 emorrhi c B hcmarthrixis 


S\philitic epiph\Mtis im\ also simulate scurw The former is 
iibUalK unilateral rarolv tlcaelop> after the third month and is 
accompanied I \ tithtr luetic manifotations including po iti\e sertK 
logic fin lings ■sarcoma is occasionalh su pccted m late cases of 
siibpcriosteil hemorrhage when the lesion is unilateral Careful 
examination ho^^e^c^ will usualh di do c some e\ilence of 
bilateral m\ol\emcnt or of tcclixinoses In doul tfiil casts an anti 
scorbutic diet will chrift the diagw i> \ tiiirnfarticn mat 
rarcl\ dexelop from hcmorrliagc in tht mtcstmc an<l simulate 
intussusception 
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SEBACEOUS CYSTS (WENS) 

SFn^c^.OTS c^s'ts or ^^cns seUlom occur before pubert\ and are 
ne\er congenital ^lle^ lna^ (le\elop 1 n\^^he^e m the skin \\bere 
tl ere are hair follicles ami are mo>t common on the scalp face 
neck and back 

Pathology The c\sts de\c!op from dihtation of the alveoli of 
sebaceous pltinils and m rare mstances from retention lu sneat 
glands The excretorj duct is usu 
alli obstructed although at times 
sebum mav he expressed Its os 
tmm frequenth appears on the 
dome of the cast as a black dot 
or dimple scalp nens liowcver 
seldom exhibit cither The c\st 
mil is formed bv tie fibrous cap- 
sule of the distended gland and 
the lining membrane consists of 
flattened stratified or cuboidal epi 
thehum aslich secretes sebaceous 
material Some cjsts have a 
laminated content the result of 
epithelial exCdliatiQii 

Symptomatology — Sebaceous 
c^sts are often multiple Thev are 
of slow gron th del elop intra 
dermallj eleiate the skm in dome 
formation and van in size from 
a comedo to that of a ba ebal) 

The tense fluctuating tumefactions are covered bv normal skm 
which IS often adherent esptaallv at the site of the duct ostium 
TI ev occasionallv become infected and the resulting abscess maj 
eventuate in cure smus production or recurrence of the vren 

( 80 ) 
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Diagnosis — ^clnccoiis c\sts <^1(10111 ipptir hcfnre ptibcrt\ iiiul 
nre neser found on the pil/naorsoles Their siiperficnl intndennaf 
character and common occurrence of a black dot at tlie occluded 
duct ostium readiK differentiate them from dermoid c\ sts (I ig (i ) 
Ihe latter are more deepK situated and occur at the ''ites of etn[)r\ 
onic ectodermal fusion (bee Dermoid C^sts) Congenital epi 
dermoids ma^ be mistaken for sebaceous c\sts iltliougb the latter 
are ne\ er present at birth 

Treatment —This comprises e\ct>iori of the c\st nail with its 
entire lining membrane Incomplete rtmo\al or simple puncture 
results in reairrence 

DERMOID CYSTS 

Dermoid c\sts are endogenous teratomas and ma\ be arranged 
in t^\o genera (1) bequestration dermouU and (2) tubuhwlermoids 
Sequestration Dermoids — Tliis U pe « ith the possible exception 
of the o\arian jle\elops from a matrix of inclusion cells of the 
epiblast The dislocation of these cells occurs either in situations 
where cutaneous surfaces coalesce or at the fusion sites of ecto- 
dermal with other structures The c^sts ina\ Ic ccngcnital or 
de\eIop m earh life Others appear at puhertx when the embp^ 
onal matrix is stimulated to growth b\ the extraordinaia <le\tIoj>- 
inent of certain epihlastio structures which occurs at this period 
Mthough sequestration dermoids occasionalli iccur as skin Imetl 
recesses the\ are cssentialK globular cvstic tumors lined with 
epidermis dermis and iltrmal glands (skm) Ihev commonb 
contain sebaceous inaterial and hair the character (f the latter 
corresponding to that of the region allected Ttcth cartilage hunt 
and ner\ e fibers uia\ be present in coniphcateil c\ sts 

Cephalic Dennoids — Cephalic dermoids occur at the 'sites of 
coalescence of emliraonic hssurcs oxer the octipital prutiil trancx' 
the antenor fontanelle at the inner ami outer angles of the orbit 
in the ti lies of the upper exclid oxer the mid hue of the no c 
at the junction of the na olabial folds ju t bexond the angles of 
the mouth and in the mid line of the floor of the mouth and mid line 
of the neck Jhesp cephalic fusion zones are illustrated iti I igs “ 
and 8 In rirt instances dermoids occur at the inner angle of the 
greater cornu of tliehxoid bone (The enlargement of a bursa whith 
exists be txxea.ntlie lixoiil bone and thetlixrohxoid membrane max lie 
mistaken for a dermoid ) 

Dermoids o! the Orbito nasal Fmore — llie^c dennoids (Kxur most 
freqiicntlx at the outer angle of the orbit Thex form jamles. 
roundexi cxstie tuinxrs winch are rarelx larger than marbles and 
gixe the iinpns ion of being deeplx attachexl Ibex arc often 
connected with the peno»ttum and the underlxiiig bone max be 
holloxxcil out ilic "itc max Iw at the external angular proce*«s of 



Flo 7 —Head of a human embryo about tventy days old A Fronto natil B 
globular C maaillary und D mandibular proccaa H internosal F orbilo^naeal 
(t mand I uiar aod inierman libular ftsure 



Fio 8 — Shaded Iinesindicatethea tea of the embryonic fiisucca 
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the frontal hone or 1 to 2 cm postcnor to it, or m rare instances 
beneatli the e\ebro\\ Dermoids occur less often at the inner angle 



Flo 9 —Orb tal dennoid 


of the orbit and when deepK einbc<l<led ma\ be attached to tlit 
dura If pulsation occurs thex ina\ be mistaken for incningo«.lt*s 
(I ig 0 ) Small dermoids 
dcxtlopinp m the upper e\e- 
lid arise m the fissure be- 
txxetn the fronto-nasal plate 
and till skin fold nhiih 
forms the Inf tliitr fining it 
times possC'’''e'> tactile spusi- 
bihtx 

Periorbital dirinoids must 
lie ddfircntiatcd from s<ba- 
ceouscxsts Ii|K)mas and sul>- 
CHtaneoiis laxirnous angio- 
iim Thefirst an snptrhcnf 
iritrnlerm d tumors and ait 
uniommoii before piibirtx 
Lipomas an flattiiieil and 
lobulated and an often con« 
niiteil xMth the skill Cax- 
tmous angiomas nn soft ami 
Fjo 10 Dcmio 1 in m M nc of now \cl\et\ ftfld thiir contents 
tail Ik ixprcs'Ctl b\ pressure 
Nasal Dermoids —Nasal dinnnids den\ei! from tiu orbito-rns-il 
fissun and occurring in thi nisohliial suUiis an rare 'Jeeth 
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ha\ e l)een reported in iome Tljose occurring near the tip of the 
nose the result of fault\ fusion of the mtemasal fissure ina> take 
the form of c>sts although skm lined recesses furnished uith hairs 
are more common (1 ig ID ) 

Auncular Dermoids —Auricular dermoids cleaelop at times from 
skin lined spaces left bet^^een the tubercles ^shlch unite to form the 
auricle thes are coiumonh mistaken for sebaceous cs sts Others 
occup\ the groo\ e beta een the pinna and mastoid process and grow 
to the sire of a cherrj the underlung bone is frequentiv holloaed 
out 

Dermoids of the Trunk —Dermoids of the trunk occur m the nud 
line of the bod\ nhere the lateral Iiahesof the fetus coalesce Tins 
line of fusion ma\ be dcscribeil ns beginning at the occipital pro- 
tuberance and extending along the middle of the bad to the cocca x 
passing through the perineum (scrotum and penis) and thence 
upward through the nitd line of the abdomen thorax and neck to 
the margin of the lower hp 

Thoracic Dermoids — Thoraut dermoids are rare and occur either 
w ithm the cheat or in the raid line ox cr the sternum at the junction 
of the manubrium and gladiolus A small skm lined sinus is more 
common (bee Chapter Will ) 

Dorsal Dermoids —Dorsal dermoids arc rare eacept m the sacro 
coecjgeal region where tlit> are often mistaken for spina bifida 
Occasionallx both conditions occur concoroitontU Dermoids also 
dexelop withm the spinal canal m \er> rare instances 

Sacrococcygeal Dermoids —In the caudal extremitx complex em 
br^onal processes form the basis of a senes of fistulre exsts and 
tumors The common postanal dimple is produced from vestigial 
remains of the neural canal During the third month of fetal 
dex elopment the spinal cord reaches to the third coccx geal v ertebra 
bex ond w Inch it is continued to the ox erlx mg skm as a fibrous cord 
containing groups of epithelial cells \\ith later dex elopment of 
the soft parts of the anus this cord atrophies and m so doing max 
produce a dimple tenned thc/twsa cocc/gea A superficial dimple 
has no surgical significance When autficientlj deep hoxxexcr a 
2 d&rrtdnl nnvs lined with piloso epithehura max result (tubulo 
dermoid) The secretion from sweat and sebaceous glands and the 
growth of hairs therein raaj be veo annoying Tins generally 
occurs at or soon after puhertx Another tj^ie of sacrococcx geal 
sinus or exst max result from faultx coalescence of the lateral 
cutaneous laxers (sequestration dennoid) In some instances the 
sinus tract max be onij I or 2 cm in depth whereas m others it is 
deeph tortuous with sexeral branches and max exeii pass xentrad 
to the coccx \ and sacrum A pilonidal cyst dex elops w lien the outer 
end of the sinus is closed 

In addition to the simple sacroeoccxgtal dermoids there is a 
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histologic potpourri of comple\ sacral deniioicis, tentoul tumors, 
temtomas and fetal implantations Cjstic tumors l\mg on the 
\entral side of the cocc^'x containing intestinal wall elements with 
nerie tissue, ma\ art^e from xestigial remnants of the neurenteric 
canal others are attributed to remains of the postanal gut IhcN 
are present at birth and de\eloping between the anus and c-oec\\, 
extend upward behind the rectum and displace the gemtaU Tera- 
toid tumors ma\ be c\stic or solid and occupv a similar situs 



Flo 11 Sacral toratoma hjdroccphalus rectal probpic an 1 umbilical licrnia 

Sacral Teratomas — Mcral teratomas in contradiatuiLtion to 
teratoid growths contain definite organs Thev art iMialh l>ulk\ 
tumors King on the dorsal surface of the ■«acrum and cix-cny, and 
are often adlicnnt to tlie periosteum THon ma\ contain intestinal 
mucosa gland stnicturcs imi'tlc fat cartilage Ixme, ncr\t tissue, 
and rarel\ a rudirnentars C'opliagus stoniatli intestine, panenas 
or -.pleen The-t tumors arc fortuiiatth rin and the infants an 
ofttn still !>orn Mi\e<l hcterogtiious growths an iHittntialK 
mahgnint Hiilkv lentnma> an frcqiKiitfv mofKrihIt 

Testicular Dennoids — Fi^sticiilar dtmioids an jiathologit tiinosi- 
lies In mo't lai'Cs the tumors an>c in the ritt itMis and contain 
gms\ sebaceous mattrial and liair 'Ihcv an. gtntralK prcHiit 
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at birth and nm\ enlarge at piibertj STfln\ groatlis reported as 
testicular dermoids lia\c been sequestration c\sts of the scrotum 
Dtraiokls of the labium and penis are evcecdingb rare 

Treatment of Dermoids — Simple dermoids niaj be exsected at 
an optimum age of surgical coinpetencj but growing tumora require 
prompt rcmo\al Small cjsts in older children ma\ be remo\ed 
under no\ocaine (1 per cent for intradernial anesthesia and 0 5 per 
cent for the deeper parts), larger c.\sts and those adherent to deeper 
parts are best excised under general narcosis (See chapter on 
Anesthesia ) I nlcss the cjst wall iscomplettK remo\ed, recurrence 
will follow Aspiration and injections with escharotic solutions 
are futile 

Pilonidal c;.sts are gcncralh cas\ of exsection, pilonidal sinuses, 
however, require roentgenologic stiid\ following the injection of 
some radio-opaque substance such as lipiodol Although the sinus 
appears superficial, it maj be deep, circuitous and branching Pre- 
hminarji injection with metlnlenc blue is an adju\ant m exsectmg 
the tract Frequent recurrences, due to incomplete removal, have 
popiilanrcd the injection of cscharotics such as Cutlers solution 
'ihc results are sufTicientlv sntisf ictorj to warrant a trial before 
considering surgerv If the epithelial colls are entirelv destroved 
hj the caustic, penninent cure obtains 

Oranan Dermoids —The pathologj is considered in Chapter 

XXXM 

Tubulo-dennoids —These are discussed in the chapter on Thv ro- 
glossal Cjsts and I'lstiilie, and Branchial Cjsts and Fistulie 

EPIDERMOID CYSTS 

Whereas the w alls of simple dennoid cj sts consist t>f epidermis, 
derma and dermal glands (skin), the Immg membtwne of epider- 
moids is composed soleK of epidermis This js usiialls well formed 
and often papillated The cjsts occasionalK develop from seques- 
tered crabrjonal epidermal cells but m most instances result from 
trauma 

Congenital Epidermoids — Tliesc growths are coraparativelj rare 
and occur as small single or multiple cjsts of the skin (Tig 12 ) 
Unless examined histologicalh , thev are generallj mistaken for 
sebaceous cjsts (It is probable that deep epitheliomas of the 
skin occurring in adult life anse from the epithelium of congenital 
epidermoids ) 

Implantation Epidermoids —Implantation cjsts develop from the 
invagination of epidermal cells following tramna and are usually 
found on the exposed surfaces of the fingers, palms and soles 
(Pig 13) 

Diagnosis — Congenital epidermoid cv sts, commonJj mistaken for 
sebaceous, nev er present a black dot at their domes Their ulti- 
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mate diagnosis,, however, often rests upon histologic evuni/iation 
Implantation c%sts re\cal the CMdenee of a preMOUS wound Der- 
moid c\sts are more ileepK situated and occur at the sites of 
erabrj onic ectodermal fi‘,siires. 




Fi 13 —Implantation cpj tcnnoid O'*! Noie»<^r 


Treatment — Thi', consists in cxcuon of tlic t'st with its htiing 
membrane 
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Toiors m chiUlren 'ire relati\cl\ infrequent an<l the grant 
nia]orit\ are benign Sarcoma compri'ses the usual imlignant 
tipe cnrcinonia being encounterwl ten rnreh The teratomas 
rhabdomt ornas 'ind turnon* of the nenous svstem elements arising 
from Temnnnts of undifterentintod tissue otmipt a unique position 
In some instances it is difRcuIt to distinguish tumors from mal 
fonintions 

Vlthougli no part of the hotit is immune certain regions are 
especnlK subject to the dexelopment of neu growths ihc Kid 
ue\ s anti a<IrenaU are most frequentU m% oU eil and furnish approM 
mateh 30 per cent of t!ie malignancies of childhood The boi es 
brain and meninges and the q \ e and orbit are the neat most common 
sites and each accounts for approxiniateh II) per cent 

Most malignant tumors dcielop aavmptomatiealK In man^ 
cases the appearance of an unusual swelling is the onh siinptom 
until the health becomes undermined through metastatic dissemina 
tion wlien rapid loss of weight and strength occur The associated 
p% rexia at this period ma\ suggest niflamroation 

Benign, tumors exlubit the '^ame tv ^lea and \ arieties a^ in adults 
Those originating in the Wood an I Ivmph vessel are often con 
genital or develop soon after birth 

TUMORS OF THE BLOOD AND LYMPH VESSELS 

Blood and Iviuph vessels are subject to neoplastic growth and 
produce tumors of two genera hemangioma and Ivmphangioma 
The growths probablv result from a developmental anomalv in the 
structure of certain v ascular segments which retaining their embrv 
onic character do not fit into the cirevilatorv svbtem and grow 
independentlv Tins ti sue predispo ition occurs most often m the 
region of embrv oiial fissures and at times along the course of cuta 
neous nerves 

Hemaugvoma — These tumors also called angiomas arecompo‘'ed 
of abnormal formations of blood vessel Tlie clinical varietie-* com 
prise (1) simple nevus (2) cavernous angioma and (3) ple^iform 
angioma or circoid aneurvsm 

Suaple Nevus —Tins varietv octun* m <=everal forms Nsevus 
venosus and nsevus flarmneus (port wine stam and strawberrv patch) 
7 ( 97 ) 
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are of common occurrence anti con Jst of a cjrtum«trilx^1 or fJjJIu e 
dilatation and ncv\ growth of the superficial dermal capillaries and 
\enules The o\erhing epidermis being thin and tnn«parent the 
dilated capillaries impart color to the skin The red or bluish hue 
depends upon the preponderance of arterial or \enous structure 
Te/angiectasis also a common aariet' consists of an ahnonmf 
collection of arterioles in the derma or the subcutaneous tissue 
(Fig 14 ) Spider nevus (nm-ns araneiis) is composed of a central 
enlarged \e ®cl mth fine radiating tapilhries uliich product a ueb 
appearance 
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Syroptotnatolofy Ncm ore usiialh pre ent at birth (birth marhs) 
hut at times appear during Uie hr>t weeks of lift or nreh later 
borne arc ‘smafl ind e cape iiotiec whereas others irt %en ctlm 
si%e and co\er the side of the f ice or a hrgi am of the trunk 
or an extrcmitN (I ig 15 ) Tliex ticcur niO't comuionlv on tl c 
face St alp neck and back less often tti tht limbs nn<l rircK on 
the lips tongue or conjuncture 

ITie thnital course is \er\ \anable a nt\us im\ compIttiK 
disapjiear remain the «ame aize grow lowK or npidh or take on 
Mgorou growth after an indefinite quic^nt period It is essential 
to exahntt the rclatue growth of ho t and tumor and inime<hitc 
treatment should Iv m titiited wlitii dthmtt growtJi is cudent 
Simple iicMis mas deielop into a caxernou angioma or large ple\i 
form tumor and although csscntiilU Wnigii caust tleith from 
hemorrhage or 'cptit tiirombophlcbitis 
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Diarjnosis — This is self CMclent in superficial forms Lnusual 
siibcutsiiptus t\pes imv be mistaken for c'sts Disappearance of 
the mass \ipon pressure and its. nnmetliate refill upon release is 
characteristic of a \ascular tumor aspiration uill determine the 
diajtnosis m pu/zlni;r cases 

2 TcaUncnt —W’ww agents ha\e been succes^flllI^ emplo^ed such 
ns carbon (lioaidc snon ctln 1 chloride caustics radium and roent 
genraas riectnc coagulation 
In either the Oudtti or bipolar 
current Insrcccnth gamed fa\ or 
ilso obliteration In the injection 
of urea and quinine Indrochlo 
nde solution (For an infant not 
o%er 0 12 gin of quinine should 
be injected ) Ilndium produces 
tlicbcst cosmeticrcsults Hidital 
treatment for extensive growths 
comprises excision with or with 
out skin graft 

Cavernous Angioma — The 
growths are composed of con 
ncctwc tissue stroma supporting 
oneornnnv endothelial lined sin 
II es comparable to the spongi 
erectile tissue of the penis The 
sinuses intercommunicate and a 
mam aficreiit and efferent vessel 
or vessels supjiU circulation to 
the growth 

Si/jijfojiHfofopv — Ihe tuimrs 
at times multiple are either 
pre eiit at birth or appear tarJv 
m life occasionallv tliev develop 
from simple nevi Cutaneous 
tumtrsare most common occur 
Ting m the deTiua oi subcutaneous 
tissues where the skin is loose on 
the face scalp evehds buccal 
raucous membrane lips Hbium 
scrotum and m folds about the 
buttocks and knees Tliev form distinct tumefactions often rising 
abov e the surface and v arv m color from red through crimson to 
blue Deeplv situated tumors arc colorless an 1 niaj bo mistaken 
forejsts The growths mav remain statiomrj msizc grow slowlv 
or vigorously or become areoid Those occurring m the buccal 



rta IS — Unusual case of hematoma 
DSD ms p gmentosa (Cou tesy of Dr 
T N Saall 
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mucous membrane of the tonpue and lo\\er lip usiialh grow «lowh 
but progressueK and require carh treatment ihe angiomatous 
t\'pe of inaCToglossm is iisinlK a combination of hmpli and ca\er- 
nous tissue (Fig IG) 

In rare instances caaemous angiomas deaelop in the muscles 
li\er spleen kidnea uterus oaar\ or brain Thea haae caen 
been noted in penobteum, bone-marroaa and the maocarduim A 
rare group of metastasizing tumors also occurs aalnch exhibit certain 
features of mahgnanea and caentualla proae fatal from hemorrhage 
Pulmonara metastases deaelop and other organs maa become 
maaded The pnraara growth and the metastases appear histo- 
logicalla benign 



Flo 10 Lvtnphanfs oma of toiiKUP Hat tl enlargement after l>e he lucsontl! rty 
jears 

Diagnosis — Ca\crnoii'. iiiipomas iii the decjHr •^tnitture-' mat 
be puzzling Obliteration upon coiiinrt.>vit)n witli prompt rtfilliiig 
Is helpful in diagno is nl o aqiiration 

TreatmenI ''mall lumor> ma^ lie suwv'>full% trcatetl with car- 
bon dioxide 'now railiiini roentgen ru or tfittnc coagufitioii 
I^arger growths rcfjmre txection Ixcas^-itt bleeding mat be 
mimmizctl b\ prclumnart ligation of the main siipjiorting 

Plexiform Anpoma or Circoid Aneurysm —In tlit' ran ttix' of 
tumor the abnormal xc'hIs are arranged ptrdlel to tatli ntlur 
Tlie gntwth mat coiiMst of arttnes or \cms but tiMnllt comprises 
both riio tes'K'U an often tortiiou' c i>ecn!I\ tin irtmal and 
the inas", mat rc'cmble a bunch of larth worm' of larg« 

cahlnr mat piikite and product a bruit 'Hit tumors tKitir 
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most commonU in the region of the temple scalp and perineum 
Mthoiigli occisiomllv congenital the\ geiierallj de\eIop during 
childhood from simpler t\pes of angiom'is TJiose occurring on the 
scalp nn\ pirtnlh erode the flat bones and coinmiiiiicate through 
nenl\ formed foramina nith the intratnnial sinuses 

Treatment —If all simple angiomas were ablated earh circoid 
aneurisms uoiild bicome pithologic curiosities as most cases 
de\elop from neglected small tumors biirgical remocal of these 
lughK aascular g^o^\ths is hazardous Prthmmara hgation of the 
mam supporting \essc!s ma\ he follm\c<l hs subsequent endotherm 
excision in one or more stages 

Melanoma This group of tumors is eharactenzed bx the forma 
turn of melanin fJie benign form of moles termed pigmented 
ncMis is often present at birth fhex max occur as flat shghtl> 
elexatcd gra\ or almost blach patches in the skin or be prominent 
roughened or irregular and marked b\ a growth of coarse hairs 
\Hhough most cases remain quiescent and become fibrosed throaigh 
traumatism thex max become malignant and spread bx x\aj of 
the blood or bmphatics to \anous parts of the hodx 

Treatment —Growths which arc exposed to trauma or increase 
m sire or become ulcerated should be promptlx excised with a 
margin of liealtln tissue bx either the scalpel or endotherm knife 
Lymphangionia — Tliese tumors are organoid structures con 
sisting of endotbehai cells and supporting connective tissue stroma 
both being imolxed m the neoplastic process and growing inde 
pendentlx of the Ixmpbattc sxstem Foci of round cells or Ixmph 
nodules occasionalK accompanj the growth Akm to hemangioma 
the tumors contain Ixmpli instead of lilood 
Although nianx confusing names haxe been gixen to this genus 
of tumors such as hxgroma cxstic Iixdroina hmphoma Ixonph 
adenoma and hvdroccie of tlie neck the clinical forms max be 
classified as follows (1) Lymjihaiic newts (2) carernona lymphayi 
ijioma and (3) fyi ipfiafic eysts 

Lymphatic Nevus or Lymphangioma Simplex —This tx pe occurs as 
colorless or shghtlx pinkish flat or wart like growths in the skin 
xarxing in si7t from merespecks to 2 cm or moTo xu diameter and 
consist of dilated Ixnipbatics containing lix perplastic endothelium 
Ihex max be congenital or appear during childhood occur most 
conmionlx on the face and neck and be single or multiple Thex 
max also be fouiul in the buccal mucous membrane of the lips and 
tongue appearing in the latter as pale pink papill’e which at times 
cox er a large part of the lingual dorsum Follow mg trauma mph 
maj exude 

Cavernous Lsrmphangioma —The growths max dex elop m the skin 
mtermuscnlarseptaormucmismeinbranes Thex max besmalland 
circumscribed or diffuselx cxtensixe and consist of dilated endothe 
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Inl lined 1\ mph sinuses supporte<I b\ -i frail coniiectn c tissue stronn 
At tunes the\ are coinpo-^^ of both xTsciilir and I\mph elements 
(hemoh mplnngioim) The tiimorb are usinlK congenital and occur 
most coinnionK in the check, lip 
and tongue being de''ignntc<l re*- 
spectt\cK as viacromelia macros 
chetlia and macwglossia U lit 
last rare condition manifeatii it- 
self as a congenital enlargement 
of the tongue the increase m sire 
being due to hmphatic growth 
The di>tal half is gcneralh af- 
fected and the tongue ma\ pro- 
trude (Pleviform neuroma 
affecting the lingual and lupo- 
glossal ner\ c ma\ produce m icn>- 
glossn \n angiomatous t\T>c 
also occurs ) 

Trtatmcni — Ihc treatment of 
simple and ca\ernous Ivnipli- 
angionn isthesameasforhennn* 
gioma (Se-e Jlcmangiomi ) It 
shouhl he emjihasizcd tint ca\cr- 
nous honphanginmas tend to slow 
but progrcssue growtli and therefore require earh treatment 
(lig 10) I ^section of large tumors is unsntisfaetoia , in nnn\ 
instances the\ are diffuse and iiuade deep and important structures 
(Fig 17) Morcoser serious 
hmphorrhea ma\ follow the 
dnision of large hmpli ruli- 
cals riectrie coagulation is 
a \a!inble thenpeiitfc agent 
and portions of the tumor 
maj be treateil at different 
stages Iladiuin is 'K.Idom 
helpful In imiroglossia 
wcilge e\(ision of tlie ibstal 
part of the tongue has pn>- 
ilnceil satisfattoia results 
Lymphatic Cysts — Fhc^ 
lna^ be simple or multilocular 
Lymphangioma cyshctim are 
congenital innltil.Kular eistic tumois which ociur most often in 
llie side of the neck and o\cr the sacrum T1 k\ dcielop Ik*!!! ath 
the deep fascia an<l tm> W extensile at birth or gnm to hrgt 

size (Iig IS) Hygroma colU or lymph cysts occur in the null rn r 
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triangles of the neck and ma\ be congenital or develop during 
cliildliood or c\ en in adult life Thej are predominantly unilocular, 
maj attain the size of an orange, and are translucent Although 
situated beneath the deepfxstia, thev are freeh movable and give 
the impression of being superficial (Hg 19 ) The tumor may 
extend upward as high as the parotid downward to the suprasternal 
notcli, or rartlj into the superior mediastinum or axilla The c} sts 
have a thin wall lined w ith endothelium and occasionallv disappear 
sjKintaneouslv either with or without evidence of inflammation 
.Similar 1\ inph cj sts occur in the thoracic w all 

Duiguon^ — Hjgroma colli 
must he differentiated from 
branchiogenetic, thj roglossal 
and dermoid cjsts evst ade- 
noma of the thvroid and sup- 
purativelvinph adenitis Their 
location 111 the anterior tri- 
angles of the neck, superficial 
character, free mohilitv and 
transluccncv are salient char 
acteristics 

Ircatmeni — Lvraph evsts 
occasionallj disappear spon- 
tnneouslj before pubertj 
Palliative measures such as 
aspiration and injection of a 
few drops of tincture of iodine 
or 05 per cent carbolic acid, 
or irradiation b> radium are 
at tunes curative Lnless the tumefaction is increasing m size, 
operation is best deferred until postpubescence The entire cjst 
wall should be exsected to prevent recurrence 

Retropentoneal and Mesenteric Lymphaniaoina —These occur as 
multilocular Qstic tumors Developing along the spmal column, 
thej mav grow downward behind the kidnej and colon into the 
pelvis, upward toward tlve diaphragm. <»r into the mesenterj and 
omentum Preoperatne diagnosis is speculative and complete 
excision is often impossible 

Sacral Hygroma —Sacral hvgroma are rare cystic tumors which 
maj develop m conjunction with spinal canal defects Those con- 
taining nen e elements are probablj aberrant meningoceles Treat- 
ment comprises excision 

FIBROMA 

Fibromas are tumors composed of fibrous tissue Their con- 
sistencv varies from hard dense tissue m which the fibers are closelv 
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lnterno^en to tltat of a wide-nie>hecl alveolar structure fille<l With 
benim and re embling edematous tissue Although fibrous tissue 
IS often a consp/cHous part of benign tumors pure fihronias are v erv 
uncommon 

The tumors develop at all ages and at tunes are congenital Due 
to the generalized distribution of fibrous tissue thev mav ocaip m 
almost anv situation Hard tapes originate clueflv in subcutaneous 
connective ti sue from iigaTnentou-> structures in the hands and 
feet and about joints and rarelv from tendons or nerve sheaths 
1 he soft V arietv occurs mostlv in subcutaneous tissues and in the 
coriiim of the skm (fibrosiim mollusciim) Both tv pes niav deveh p 
from the periosteum of the jaw (epulis) palate or base of the skull 
(nasopharv ngcal polvpi) Des 
molds are peculiar fibrous tumors 
which grow in the muscular and 
temhnoiis parts of the abdomi 
nal wall Ihcv niav he difTiist 
resemble sarcoma and tend to 
recur after removal 

Symptomatology — I ihn mas 
of the 1 ard tvpi occur as pam 
less circumscribed smooth or 
nodular masses Thev are gen- 
erallv small seldom attain a 
diameter of 2 cm and art usu 
allv freelv movable (1 ig 2()) 
The soft vanetv develop jcllv 
like painless masses which art 
often {fcihinculitcf} and coicnt) 
with skm or nnitaius memlimne 
\t times thev undergo tvsiic 
degeneration and di appear 
riiough c-Nsentiallv benign fibromas occasionallv reciiraftirrcmoval 
and in rare instances undento sarcomatous degeneration Metastatic 
fibromas have bean riixirted 

Fibroma MoUuscura Tlicsc arc curious skm tumors which (xxur 
rommoiilv in adults and occasionallv in children Ihe fibroma 
lHgln^ in the cormm and projects through the epithelial lav ers form 
mg a petiunculatcd grow-th Due to madcqiiati I lixxl stippiv the 
tumor mav soften and disappear ItaMiig n povlunculatcal skm tab 
I iic latter at times desiccate*, and falls < IT 

Fibromas of the Nerve Sheaths — Flic tumors are rare ind pri-sc lit 
two V incties In out tin fibromn dtvel ps m tlie nerve sluath 
ind grows either upon tl e side of the nerve or mve Ives the tnmk 
In the former instance the tumor mav l>e imichatexl without nerve 
damage wlicreas in the lalttr it is mtiinatciv avociatevl with tl t 
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ner\e fibers Tlio growths nre usualh of simll size seldom attain 
a diameter of 1 cm and ma\ beas\iiiptomaticorexqiiibiteh painful 
Occasion \1U the% are multiple T. lie second a arieti termed 
form nciiToiut is of \er\ rart occurrence and ina\ be present at 
birth The mam trunk of the ncr\c is greatK enlarged due to 
fibromatous growth m the endonciiriutn Ihe nene libers are 
unchanged however and the penneunutn remain-s intact There 
IS no pain or parabsis At times the growth extends along the 
nen e to its filaments in the skin 1 he nen e trunk becomes length 
ened and tlnckencd and dexelops tortuosities resembling those of 
varicose veins llic tumors often recur after removal and inav 
become sarcomatous 

Treatment of Fibromas -- fins comprises evsection of the tumor 
The ordmarj fibroma is easiK emicleated as it is circumscribed 
and often encapsulated Tlie capsule when present should be 
removed to prevent recurrence Dilfu e fibromas occurring in the 
metacarpal or metatarsal spaces demand meticulous exsection as 
the\ are prone to recurrence and malignant degeneration Pibroma 
molluscum are rendilv removeil bv scissors or the endotherm knife 
Painful fibromas about nerve sheaths mav necessitate the excision 
of a portion of the nerve trunk Plexiform neuromas should be 
promptlv and tlioroughlv removed as their growtli js progressive 

UFOMA 

Lipomas are tumors composed of fat tissue and their wide ths 
tnbution is exceeded onU bv that of sarcoma Ari'smg most com 
monl^ in the subcutaneous and subserous tissues thev mav develop 
m raucous and sj nov lal membranes lu connection w ith periosteum 
in and between muscles and in the meninges of tl e bram and spmal 
cord The) are essentnilv tumors of adult life but their occurrence 
m childhood is not uncommon and thev mav be present at birth 

(Fig 21 ) 

Between the superficial and deep lavers of the superficial fascia 
a fat laver is interposed This adipose tissue is most abundant 
over the trunk and trunk ends of the bodv and it is m the'=e sites 
that lipomas occur most frequentlv the back shoulders neck 
axilla and abdomen 

Symptomatology —Lipomas occur as firm elastic rounded multi 
locvdated growths wathout encajjsulation but sharpK circum 
scribed from the surrounding tissues Thev v ar\ in size from that 
of a pea to masses weighing several pounds and are often loosel) 
adherent to the skm causing the latter to pucker when the tumor 
IS moved Several tumors mav occur m the same host Although 
their consistencv is generallv that of normal fat it mav be reduced 
b\ secondarv changes or increased tl rough the admixture of fibrous 
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tissue (fibro-lipoma) or h\ metaplasia The color of the prowth i» 
that of orthnar\ fat \cllow and translucent with zanthomatoiis 
changes an orange tint ma\ detelop 
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Vascular Supplf Tht bItKHi MippK of lipouns is nhunduit and 
each lobule pnms about a separate branch of the initriint xesK-l 
thus proiliicinp an cxpausde but cimmi'crilietl prow th fhis iinifUu 
tNjx" of Idotxl sujipb imN amwmt for the stjt of hpomas remamitip 
statJomn when the b«J\ fats iJecmse in protracted June's then* 
Is no pceuiiant' in tluir chtmit il com|>o ition which w( tild pretint 
the fat inobihration factors fnmi attinp uijon them (Xx-i'ion 
alb an oxergrowth of the bJoixl cexils pn>dni*es a aaNcnihr fattc 
tumor hinnia fe/n«jierfirifn or canniMtitt 

Diagnosis —^iiptrficiil fiixmnaart n idd\ dnpno'wl Itinuts 
containmp abundant eonnectict tivut (rihnnhjjoma) cr tho t in 
whicli salts hast dtpo ited are some times purrhng Deepb << it<>l 
growth' nn\ a!'«) can't pectihtnn 'aimll cmptnital lijw nn< 
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occupying the ^ olar surface of the fingers and hands and connected 
witli the tendon sheaths, may lie mistaken for ganglia. 

Treatment.— Lipomas are definitely benign tumors and may 
safe!} be ignored unless thej enlarge or cause disfigurement or 
discomfort. In rare instances sarcomatous degeneration occurs in 
advanced life. Although the shelling out of a lipoma under local 
anesthesia is usually a simple procedure, the surgeon is often im- 
pressed uith the abundant \ascularity of the growth 

MAUGNAHT LYMPHOMATOSES. 

The manifestations of this protean disease comprise Hodgkin’s dis- 
ease, pseiidohigroma ejsticuro colli, l>mphocjtic leukemia, lymph- 
oc.vtic aleukemic leukemia, lymphosarcoma or pseudoleukemia, 
Icukosarcoma, spindie-cell sarcoma of the lymph glands, endotheli- 
oma and mycosis fungoidcs. These diseases, primarily grannloma- 
tous, appear to be prosoked bj microorganisms in certain indi- 
viduals nhose lymph glands are speclficall.v incompetent. Whether 
the inciting agent is a specific parasite, or a number of different 
bacteria, remains undetermined. Perhaps certain diphtheroid 
organisms may persist indefiniteli In l>mphoinas ns saprophj’tes 
and later become parasites through some inherent breakdown in the 
host’s resistance. Atjpical tubercle bacilli, especially the a\ian, 
are believed by L’Esperance to be a specific cause Ening also 
favors the tubercle bacillus or an allied organism However, 
patients with malignant l^mphonias seldom react to either old 
tuberculin or the avian v ariety. 

Hodgkin's Disease.— Hodgkin’s dise.ise, no longer considered a 
clinical entity, is uncommon in infancv* and childhood lilost 
cases occur between adolescence and earl^ middle life Although 
the specific etiology is unknown, it would appear that the parasites 
reach the glands from extralj mphatic foci of chronic inflammation, 
either in the mucous membrane or skin. Such mdi maj occur 
about bad teeth, in the tonsils, sinuses, gastro-mtestinal tract, 
lungs or skin After an indefinite period of saproph.’itism, they 
acquire parasitic attributes and produce malignant adenopitliies 
with attendant toxemia. 

Pathology. — The glands may be enlarged to 3 cm or more in 
diameter. Upon gross exammation, the cut surface of a gland is 
opaque, yellowish-v>hite and homogenous, the normal architecture 
being completely destroved. Occasionalbv small necrotic foci are 
present. The capsule maj be greatlj thickened and periadenitis 
is common At tiroes tlie granuloma perforates the capsule and 
iiw ades neighboring tissues. Histologicallj , the lesions are granu- 
lomatous and affect all the component gland elements. The 

mphoblasts, at first overactive, b^me exhausted and atrophy 
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and the In’perplastic enclotlichum forms gnnt cells (Dorotln Ilcwi) 
The stroma is increased and there is an eoMiiophihc uihltration 
which at tunes is pronounced KareK the gramiloma degenerates 
into a sarcomatoid process Practicalh nn\ ‘structure of the bod\ 
ma\ become in\olved e'^ctpt the central ncrsous s^stcIn which is 
de\oid of hmph elements 

Hematology —blight erx-throcN tosis ma\ occur at the onsit in 
the late stage there is progressi\cer\throc\topcnia and hciiiOpIohm 
emia and in rare instances the bloo<l picture ma\ simul itt ixmicious 
anemia The l\mphoc\ tesare at first incna«ed and later dec rcascal 
Eosinophilia occurs in direct ratio to hmph tissue ntcro is In the 
subacute t\pes immature Kmphocxtes predominate and occasion 
alh the\ are found in such numbers as to suggest hmpliocctic 
leukemia The hmphoc\tosis is ephemeral howecer and is fol 
lowed b\ hmphopcnia During the terminal stages of tlic disease 
a neutrophilic leukoc\'tosis of 100 0(K) or more ina\ occur ‘'e<li 
mentation tests are increased in ratio to the aciutc of tlic di»ca«c 

Symptomatology —The disease occurs in subacute and clironic 
forms and <le\ clops most often in the spring and fall w hen h mplntic 
competence is lowered Some cases follow m the wake of the hm* 
photoxic diseases cspecialh influenza '1 he clinical course of the 
(liseise is characterizeil b\ aggressicc anil regr(.ssj\c phases winch 
ultiinateh become distmcth progrcssi\t with fatal termination 
Depending upon the acuitc of the process dcatli mnv result after a 
few months or be delaeed for mana acars lUcnidi etneas ha\r 
followed apparent cures after a free interval of even twtiitv vtars 
The average duration of the disease is three to five vears 

Mo(}e of Onset The onset is ii ualh in ithniis and cervical 
hmplioinatosis is most common I he noeliilts develop asvmpto- 
maticallv most often in the lower part of tlie posterior triangle 
of the neck Mthnugh there mav Ik an antecexlcnt liistorv of sore 
throats dental disturbances or influenza the previous historv is 
iisuallv negative I’rimarv involvement mav al o oetur in the 
supraclavicular avillarv inguinal ine'eiitenc or incdiastinnl glanils 

If the primnrv adenopathv be of rapid growth tliere mnv be 
slight fever aiul malaise Mso dumig this aggression the gliiuls 
mav be rather soft eonfiiient and ‘sensitive to prc'surt ^^lth 
development of the regressive jiliasc the general he ilth returns to 
norma! and with subsidciu-e of the periadenitis the ghiiils Ikcook 
lianl ehsercte non tender and free Iv inoeable The aciiitv « f the 
process vanes e-otisKlcrablv 

Clinical ( OMr?e i« Si/frori/fe Tv/w’ — ihe Ivmphfinns dovcI>p 
more rnpidlv and arc prone to Ik? imiltiple Hegris ue plian-s ar« 
eitlicr brief or absent and there is intennitleiit reinitteiit « r e-oii 
tiiuious higli fever Case J I ftinnlt aged tinrtiaii vtar tvpifits 
the subacute tv pt (1 ig 22) Two months Ik fon adnii mi tin 
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child was m avemge health She then de\ eloped nncraia, malaise 
and Kmtudc \\ hen jirt'^ntcd for examination the patient was 
palt and uiulernoun&hcd, with temperature of 102 4° 1' Ph\sical 
examination Tt\ ealed adenopathies m both posterior triangles of the 
neck and m tlie right axilla The glands were the size of small 
marbles “ioft, matted and quite tender Biopsx of an axillarx node 
confirmed the diagnosis of Hodgkins disease The process was 
actixeh progressne with continuous pxrexia of 100 2° to 104 0° T 
Dtath resulted from cachexn m sexen months Fortunately such 
cases are ran 



Flo 22 — Subacute type of Ilodgkjn s disease Fatal in seven nsentbs 

Chnieal Course xn Chrome Types —The following history of P D 
illustrates the cliroiiic txjie (lig 2-t ) Wiien fifteen \ears of 
age and apparently in excellent health the boy de\ eloped a left 
cervical Ivmplioina The antecedent historv was negative except 
for dent'll canes When seen bv the w nter glands had been present 
for SIX months Two months prexioudx the patient had received 
roentgen*rax therapy with onlv slight improvement Radical aden- 
ectomy was performed Tlie patient lived under an excellent 
hvgienic dietetic regimen, and tbe subsequent regressive stage; lasted 
SIX vears Glands then appeared jn the right posterior triangle of 
the neck and right axilla The nodes were tender, rather soft and 
matted Tliere was accompanying malaise and anorexia and the 
blood differential exhibited 4 per cent eosmophilia Following two 
roentgen-ray exposures of high penetration, the glands subsided 
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Tins further regressue stage lasted sKtcen months LMnphomas 
then de%eIo{)c<l m their former sites and rn both inguinal regions. 



Tiu —Chronic tj pc ol Ilodekm a 1 »tal in four jctra (\wraKC 

duralion 1 



I'll, Jl — Clirfinir tjpcof Ilralekina (li.«ra.«c Talal in ciRlit jcar^ (Cnusual 
fluratioR ) 

Tlie aggrt>si\e pliax. was precipitate and the tratheo-broncliia! 
nodes hoc-anie nfTectcsl, musing parking c-oiigh nn<[ dvspnen Six 
weeks before death the patient dc\th>i>cd ch\lous ascites 'Jlit 
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Iilood in the terminal stages repealed a neutrophilic leukocjtosis of 
'■j2 4(K) riit total duration of tbe disei^e ^vas eight jears and 
four months 

Iggrc^siTc and Regrnme Phases —The c\cle of aggressne and 
rcgrtasis e phases s aries in each case In the earh ngressi\ e stages 
tilt patients inav tnjoj ext client health During the aggressue 
phases ho\\c\er the^ ire prone to feel under par and the glands 
litcome Under GradualU the aggression becomes protracted the 
constitutional siniptoins more pronounced and the patients begin 
to look sick 'llu liinphomas increase in size and ntliers deielop 
Ihe regressue plia^es become shorter and constitutional iinproie- 
iiient IS lacking In tlie terminal stage nhich inaj be explosnc 
Kinphomas occur in nmUiple regions ihe spleen ma> enlarge 
clivlous like fluid nia\ occur m the pleural or peritoneal cavities 
and otcasionalK an intrictable pruritus develops file terminal 
cachexia is fehnle and often rapid 

Treatment —The propliv lactic eradication of chronic foci of infec 
tion such ns diseased tonsils and teeth probabh salvages mint 
potcutnl cases PossibU certain earlv cases of Hodgkins disease 
are ittuallv cured thorebv Once the disease is established the 
treatment like that of tuberculous adenitis should be directed 
tow ird (1) increasing the patients resistance (2) removal of all 
cxtralvmplntic foci of infection and (3) local treatment of the 
adennpathx 

The general hvgiemc dietetic treatment prescribed for tubercu 
losis of the cvrvieai bmph nodes in Chapter \I\ is equalh impor 
tant in Hodgkins disease In cases of severe anemia repeated 
transfusions are supportive Preoperative transfusion is often espe 
ciallv \aUiabIe The serum of horses immunized against diphther 
Old bacilli has proven efficacious in some cases also the serum from 
another patient vvath Hodgkin s disease vvbo has received radiation 
tlierapj Arsenic and Colcv s semin are valueless I iver and its 
extracts are favored bj Jlinot The eradication of all foci of possible 
infection IS imperative 

jldencctjiu/ Complete exscctioii of the graniilora i with cxtirpa 
tion oT the neighboring nodes ofitrs the he»t prospect lor regional 
recover! and prolongation of life Recxtirpation of local recurrence 
IS al 0 of V due at times Radiation as a preoperativc adjuvant 
mav be advantageous in promoting inflammatorv responses which 
reduce the periadenitis Postoperativ elv it is contraindicated it 
prevents healing and maj be actuallv harmful Inoperable and 
recurrent cases are best treated bv roentgen rav irradiation A few 
large doses of high penetration administered at infrequent intcn als 
produce the best results B\ the judicious combination of surgerj 
radiation and a careful health regimen patients mav hav e sev eral 
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\e'\rs idcltd to thtir pmgnostuitetl expectant \ (bomt tlimcnns 

oppo'^e ndencctoniv ) 

Pscmlohygroma Cyalictim Coffi —Tins %er\ rart tomljtion mani- 
fests itself in eirl\ infantx In thede\elopincnt of nodules and difTiiH 
areas of flnctmtion m the lower pirt of the nech llultiple tnins- 
fusions ma^ prolong life Surgerx how ex or, is contra indicated 
Lyinplioc3rtic Leukemia Lymphocytic Aleukemic Leukemia, 
Lymphosarcoma and Leukosarcoroa — Altliougii cacli has been 



Fi J J l-Jinj 1 o*arc mi» of the «^rMcal an I n p^entpne n "Ip' 

dtsenlttl as a sipirntc ciititx tlux appenr to hi rtspon^os to 
similar stimuli and liU Hodgkins ih tiH piirsiit a suhacuti tir 
ebromt course 

In the Mibatnti txjics of Ixinphocxtic and uktikimie ktiktinn a 
fiilnnintmg purpiin nm Ih tht first svmptom Ixnipboinas 
dexclop in tht snptrfiinl glands Iixtr md «pkHii Ibex ttin! to 
Ih higi s( ft tinder mil confimnt In the l\ mpho< x tit txp<* thin 
IS kxperKmphiKxto is wlimas in tin akiikemic tht Jwnphtxx to i> 
isonlx modcratt In tht thromi forms Ixmphoiins tkxtloji «loxxlx 
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and reui uu discrete and non tender The K mphocj tes in both 
t\pes are composed nnmK of smtll mature cells therebv difienng 
from Hodgkin s disease IJie metabolic ba&al rate maj be greath 
augmented Irtatment compnses supportne measures and irra 
diation The latter us«all\ reduces the metabolic rate Both 
diseases progress to fatal termination 

Lymphosarcoma — llie disease is rare in carh life and genenlh 
occurs m the 1\ mph tissue of the gastro intestinal tr ict (1 jg 25 ) 
The Kmphomas gron rapidK often ptotUice intense periadenitis 
and nnade surrounding structures flie process hone\er is dis 
tincth granulomatous and not neoplastic The diagnosis is seldom 
made preoperatu eU Evsection of the mass nith the neighboring 
raesenteric an<l retroperitoneal glands sometimes requiring intes- 
tinal resection oilers the best pnisjKX-t of prolonging lift In mop 
enble casts radiation m retard the acuitv of the process 

Leukosarcoma —1 eukosarcoina is a rare condition about 
winch little is known It is characterized b\ persistent h\per 
Kmpliocitosis and regional h mphomatosu. 

Spindle cell Sarcoma of the Lymph Glands —Tins is the rarest 
form o! chronic Hodgkin s disease The Ivinphomas are composed 
of dense fibrous tissue indudmg therein a few hmphoevtes endothe 
Iial cells and an occasional eosinophile I he clinical course is one 
of chroniciti and except for the slowl\ progressi\eadenopath\ the 
patients appear and feel well until the terminal phase Tatirpation 
of the glands except m \en earh casts is useless Radiation b 
ineffcctn c 

Endothelioma of the Lymph Nodes —'11ns rare neoplastic disease 
IS herewith noted liecause of its s»mihnt\ to Hodgkin a granuloma 
Cliriicalh the disease occurs either as a svstemic nnohement of 
imii\ Kniph nodes with progressive fatal termination orasasingle 
or multiple locallv aggressive recurrent malignant tumor Treat 
mtnt comprises radical excision or radiation 

Mycosis Fungoides AIv t< sis fungoides is a form of IjTnphocj tic 
leukemia in which Ivinphomas of the si m are the doinuunt factor 
The tumors are usuallv ‘small anti discrete and the overKing skin 
deep red or purplish The disease is rare especialli in chiltlhood 
Radiation is recommended 
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DISEASES OF TEE OSSEOUS SYSTEM. 


CHAPTER XL 

UKVKLOPWEiVTAL DISEASl’^ OF THE BOXES 

Bone Pevelopment.— The bones of the trunk, limbs ami base of 
the skull are preformed in lij aline cartilage and remarkable tissue 
changes occur in their metamorphosis An ossification area appears 
in the center of the cartilage of the long bones about the fortieth 
day of fetal de\eIopment and graduall> extends in both directions 
of the shaft At birth, or nithln the first six months of life, com- 
plenientnrj centers of ossification begin to appear in each end of 
the cartilage. As the child develops, ossification progresses until 
there remain of the original hjallnc cartilage only tT\o thin discs 
separating the bony sliaft, or diaphxsis, from the ossified ends, or 
epiply ses The discs are termed the epiphyseal plates or conjugal 
cartilages and the portion of the shaft adjacent to them, the meta- 
physis Final ossification of the epiphyseal cartilages occurs at 
dilTerent periods in \arious bones and the entire process is not 
completed until the twenty-first to twenty-third year. (See table 
under Sporadic Cretini&m ) 

Bone Growth.— Growth, .accretion and ossification are greatly 
influenced, if not entirely controlled, by the internal secretions of 
the thyroid, parathyroid and pituitary glands. Growth in the 
longitudinal axis occurs from the epiphyseal plates but the growth 
rate is not the same in botli ends It is more rapid in the upper 
ep'iiihysis oi Vue Vnimenis and lower epijAijses the radrers and 
ulna, and in the lower epiphysis of the femur and upper epiphyses 
of the tibia and fibula Growth in the transverse diameter results 
from a combination of accretion and absorption. Concomitantly 
with the laying down of new lamelbe between the periosteum and 
cortex, the medullary ca\ ity is enlarged through the absorption of 
cancellous tissue adjacent to the endosteum. The accretion is 
produced chiefly by’ the periosteal osteoblasts, and absorption by 
the osteoclasts which lie between the endosteum and bordering 
cancellous tissue. (For further details refer to Anatomy’ of Bone 
in Chapter XII.) 


( 115 ) 
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ACHONDROPLASIA 

(CnOVDIlOD^STROPHIi rOT^Us) 

Acliondrnphsn la i congenitnl al^no^m^!lt^ of bone fonintion 
from cartihjie The <ltficiene% of endotljondrnl ossification ni tlie 
epiplnsci products a marked diminution m prowtli, form and «in 
of the long bones the subjects lia\e long bodies, hrgt bends and 
short limbs 

Etiology —The cnusc or causes, remain undcttrimnetl &jnu 
iinestigators attribute it to fetal rickets The condition liowncr, 



difTers from rickets in being aplastic 
rather than h\ 7 )crplastic al o in 
the c\ccs*i\e ingro«1h of coiinec* 
ti\e tiasiic Other? fn\or tlnroid 
defitienca and congenital lues ns 
causatnt factor? neither appear? 
tenable 

Pathology —Tilt condition is 
tlie cntl jiroduct of a dcfitiene\ of 
endochondral ossification in the 
epiplnscs The head ishrgt. with 
small face and pup nose due to 
normal deaelopmont of the num* 
bnnou?honcsand mhihitiHl pnmth 
of the procartihpinous The trunk 
is of normal sire hut the ottrpniitx 
Ikiiics csptcialh the hunurus and 
femur arc ^tr^ short producing i 
dimtniilne stature of f to i fnt 
The hands are ?tuhh\ and the 
fingers diMrge (tridml ^arifl), the 
satniin i? tilted fonvnrd almost to 
n horirontal iW'itioii causing an 
apparent lonlosis and jinituliemiit 
nixlomin I he head of the fnntir 
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ti\c tissue ma\ also occur at tlie junction of the metaplnsis nith 
the (haplnsis Periosteal bone formation remains normal 
Symptomatology.— The t\ pical adionrlroplasnc dw arf (the King s 
jester) is readilj distinguishable short stature, large head, small 
face, pug nose, short extremities, espeeialK the arms and thighs, 
long trunk, lordosis, protuberant abdomen, boned legs, and stubbv 
hands nith trident fingers The musculature is a ell de\ eloped 
Although thtj appeir stupid, mental competencj is unimpaired 
Koentgtnologicalh , the short stulibi bones exhibit broad epiph\ ses 
and the epiplnseal cartilage plates are une\cn and flare outnard 
The aertebne are n edge-shaped and the intrav ertebral spaces 
Nvidened The coxa xara and small femoral head aid in ihagnosis 
Treatment —There is no specific thecapj \ itamins and tluroid 
extract ha\e been retnmmeuded Defonnities maj occasional^ 
require ortliopcdcic correction 

SPORADIC CRETINISM 

(>ihxEDF.:iu OR IhfoTmRoinisM ) 

Sporadic cretinism niaj be congenital or develop at anv period 
of life The congenital tvpe occurs in infants born without a 
thjroid gland, svhereas the infantile form, nhieh develops most 
commonlv during the fifth and sixth j ears, results from postnatal 
thjroid insufficiencj The condition occurs infrequenth and the 
etiologv 13 undetermined 

Pathology.— The thvroid gland is alwajs the site of degenerative 
changes ol variable degree In congenital cases the gland mav he 
totally absent or verj rudimentarj In infantile tvpes it is usually 
small and exhibits atropic acmi, diminished colloid and fibrous 
tissue infiltration At times the Iivpoplijsis is enlargeil 
Symptomatology —The di'sease is ch.aractenzed bj a diminution 
of all vital processes and bv certain trophic disturbances There 
is a slowing down of metabolism and a diminished excitability of 
the vegetative nervous system Mentally and phvsically the 
teevave,?, a.t, the stage oC dfixc-lapment attained before the 
onset of the thvTOid degeneration Tin roxin is supplied in mother’s 
milk, and upon weaning an infant vnth thyroaplasn, phvsical and 
mental growth cessate promptly In infantile cretinism, normal 
dev elopment proceeds to the tune of onset of thv roid incompetency 
Thyioxin —The function of thyroxin, the active principle of the 
thyroid, appears to be that of a catalyzer By its pre«ence, the 
araino-acids which result from protein metabolism are reduced to 
carbon dioxide, water and ammonium carbonate, the latter being 
converted into urea by parathyroidal action Deficiency of the 
activating thy'roxm results m the retention of nitrogenous waste 
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products Lick of metibolic icti\iU nfTects all the cellular ele- 
ments of the orpani in and concomitant slllpJJlshnc■'^ occuis m the 
secre^o^^ producfion of other cm/oennes ifuI^ thronph poK- 
phndulir insufhtienc\ Inpopitiiitaia and Inpoadrctnl states nn\ 
he engrafted upon the h\ potlis roidal 
Effect Upon Bone Development — Tlivroul dcficicnc\ m earh lift 
produces cretinoid states with sccondan euiuichnid tharacteristic^ 
One of the chitf effects is cessation or marked dimimition of hone 
formation and bone growth in all jiarts of the os eons svsttm which 
originate in cartilagt * V delicate small skeleton rtsults in which 
o> ification of the epiplu'^es is marketlh dclaccd 
The following table indicates the apes at which n sification centers 
normallc appear in the wnst anti liaiul 


Agt Apptnrante of Bone Shmlovt in Roen oen ^grams 


\t 1 rth 
Ho 8 mos 
1 to ■’yrs 

'’I 

'‘1 10 3 
I to 3 
S to " 

10 

13 

10 to r 
*>0 to *» 


n si h)a» of (ihsUncM inrtai*nrp ml s an 1 uinn 
Os tnsen im an I unc form 
Lo rr cp pbys s of ra 1 us 
rp phi'vs of pros cnal phalsnew 
Ep ph>-s« of oth^r phalanepn 
lunar 

Trapcium trapeto I si-ai hr> ] an I Inurr ulnar 
Cl lU-s 
Pis form 
Vsamo «J bones 

Dvnpienrance of cj 1 nea of ilalsnees and 

metaearp 

D sat I'caranrc of all ep ph>*Hal 1 nra 


The roentgenogram of the hand of a cretin of so\en \iars (I ip 27) 
t>pifies tilt piiicnliretl o eous tlelnc The shadows of ossification 
an coinparafife to tho«e whitfi nonnaffc appear m a tfiiftf of two 
scars riie memhraiious huii' lumttcr ts<a|H the tlvstrtphc 
Thus the head mas desel >p to nonnnl size and siipporteti upttn a 
frail dimimitisc hods pise tlie impn^sion of lisdrociphalus 

Myxedema —This conditmn is nl o n dominant charnctenstu of 
tretim m V |xirtion or all of the skin mas ht alTectetl e^pecmlls 
that of the face neck lands an 1 feet Ihc thicktnetl induratcel 
skill is (Irs rough ami at times heasils folded I at pads tics el p 
III the supnrhsicular ft s.>a and mer the lups niitf nlKformn 'llic 
hacLs c f tilt hands and feet mas lie pnlfs and the ftirmtr appear 
spaile-hke Hit hair is tanrsc and hnttli anti falls out rcailils 
ihc fiiiptrinils gross slmsls anil an. often rratkctl and s<itne<l 
Sweat and niucf)ii» socntuii an inarkctlls iliiiiiiii lietl Hit 
tongiit Is often large and pnitnidit g ami the tot th art htt m t nipt 
mg Hit fontancllc' nmaiii ojitn niwl walking H tltlasnl In 

Ths ft In ni Irat f*n f tl jro I utm t in of li-laMsl >» Trai n f I ^ « 
frnrl im u j ml rated ui>on thw hj'iwrthw a 
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pronoimcwl cases there raiv be CTtreme constipation due to bowel 
atony 

Metabolism — BorK metaliohsm is at its lowest point with atten 
dant slow p il e and subnormal temperature The basal metabolic 
rate raa\ even exceed — fft Ihere is lack of mental dexelopment 
and a stupiclit' whuh at times degei crates into a state akin to 
lubernation T' cn under appropnate treatment manv cretins ne\ er 
attain the inentahta of pubcrt\ and tlieir sex organs remain infantile 
or fail to full\ du clop 



Treatment — T1 e m raculous effects of earlv treatment wath 
thj, roid extract in congenital thxroapKsia is the outstanding triumph 
of glandular tl enpj In older children pitmtari extract and iodine 
are at times \ahmble adjuvants Manv cases are ui fortunately 
overlooked for long periods and irreparable developmental damage 
results 


ENPEMIC CRETINISM 

Endemic cretinism is a chronic endemic disease characterized bv 
disturbances, of growth enlargement of the tliv roid gland deficient 
mental corapetenev and at times deaf mutism Tliere are un loubt 
edlj otl er factors than thjToid insufficiencv in its genes s and the 
specific etiologj is undetermined The cases occur ehieflj in the 
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intcnscK poitrous clibtncts of the \lps !’\nices and C'lrpathnri'^ 
and there is usualh a striking fannin! lii'.torx of crctiiut dipt ncnlton 

Symptomatology — IhechicfcharitUriNticiMUv irii ni assotintial 
with a large head of quadrangular shai»e Ihc fnia is prognathit 
the bridge of the nose flat the exes widcK scparateil and thi hp^. 
large and thickened Tlie skm of the fait is 1(H) e and ttTinkled 
and the indixidiials apj)car sad and prcniatiinK old Hit dwarf 
stature results from interference of hone growth and ntanlation of 
ossification The e\trernit\ horn's and nbs arc short and tliickened 
and scoliosis and ankxiosis are common 

The skin max or max not he m\\edcmatou> The mtelligcnec 
IS alwaxs subnormal xxith xvide xariations from slight inixunpctincx 
to idiocx Sex dtxclopment is rctanled and dtaf mutism is not 
mfrcxiuent The ha«al metabolic rate is subnormal Mtlioiigli the 
thxroid IS pencrallx enlargeil in some easts it appiars normal and 
the rule if anx winch thi gland plaxs m thi giriisjs if tndtmit 
cretinism is undetermined 

Treatment — ^Mierias some cisi*s of cndimic critiiiistn an im- 
proxixl hut not cured bx the continuous adinim'>tpation of tin nud 
extract themajoritx are uninfluenced '1 he condition etmianis the 
mternist and orthopeilist rather than the surgion 
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ep\thclmm (tvvbulcwIennoKli*) or from ectrultmil rests sequestered 
with closure of the cerebrnl ^esl(Jts {‘sequestration dermoids) 
Complete teratoi a-i hue *iIso been described TJie\ prolnbh 
destlop b\ mctnpksia from h\poph\seiI duct remnants Solid 
tumors of the h\poph\sis lienipn and malignant occur onh m 
adult life 

Endocrine Function —Since Alane s ilescnption of acrom^al\ 
in 18S5 much has been Icarjicd concerning tlie internal secretorj 
function of the Inpiplusis It would appear that the gland is 
necessar. to life throughout the \ertebrvte kingdom and that its 
internal secretion e\ercises a dominant influence on hod\ deielop 
ment and grow tli 

II\ pofunttiou of the anterior lobe leads to an abnormal deposition 
of fat persistence of the infantile ti^ie of genitalia amenorrhea at 
pulescence and occasionalh Inqierglcceniia and ghcosuria In 
adults there uia\ he loss of sevual power m the male (pituitarj 
eunuchism) and amenorrhea in the female 

Gigantism and Acromegaly — H\-per/unction of the anterior lobe 
during prepuberal and adolescent a cars resultant upon In pertrophi 
or adenoma ina\ produce gigantism \Micn howeier the hiper 
function dt\ elops in adult life after closure of the epiphi ses inhibits 
further longitudinal growth the hard and soft tissues of the head 
face hands and feet ma\ become affected and result in acromegah 
riuis gigantism and acroratgah are both produced bj oiersecre- 
tion of the anterior lobe the result depending upon whether the 
disfunction occurs before or after obliteration of the epiphiseal 
cartilages (Recent studies would indicate that acromegalic changes 
mai eien begin in the second decade ) 

The combination of gigantism and acromegah is an evidence of 
long continued hormonal overproduction beginning m childhood 
ami continuing unchecked into maturiti UJtimateh the gland tends 
to undergo functional involution to a state of hormonal failure 

Although precocious physical development ‘sexual and somatic 
mav result solely from pitnitarv <bsfunction it occurs more often 
with adrenal or thjmic pathologj or without discoverable lesions 
oC the ewdoermes. 

Treatment — The therapj of anterior pitiutarj disease m children 
IS still e'xpenmental Alanv cases are end products of poh glandular 
disfunction 

OSTEOMALACIA 
(’NIoluties Os'siuar) 

Osteomalacia is a softening of the bones due either to progressive 
decalcification or to inadequate deposition of lime salts In early 
life the condition occurs chiefly as a secondan manifestation in 
rickets scurv y and osteitis fibrosa 
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The disen-ie occurs cndeminlK m Switzerland and the lUimc 
provinces and exhibits seasonal exacerbations it is al n pnvahnt 
in China Over 90 per cent of the cast's occur in female's II c 
pathogenesis is undeterminetl Ihpothctical factonl tlcincnts 
include diet pregnantv lactation adrenal instifficitncv and pan 
thvroid (hsfunction 

Pathology — Decalcification occurs chicflv in tlu Ikhics (f tlit 
pehis ^plne thorax and extremities \s s{)ftcninp prOp,it''ssc's 
marked deformities mav develop in the vvtiglit btnnnp hones Tlu 
cortex thins and the marrow widens and fneture mav ottiif m 
cases of extensive decalcification Ilistolopicallv the Ilavtrsian 
canals are dilated the Iwinc cells enhi^txl irregular and tnmdeil 
and the lamellie obscured The new osteoid tissue txhil its dcficiint 
ossification and thinning of the trabecula? The blood senim calcuim 
IS often lowered and excessive calcium is excreted in tlu iiriJU 
There mav also le an associatetl enlargement of tlu pinthvroids 

Symptomatology — I*rogrcssivel>owingof the longweight heiri'ip 
bones spinal curvature and the elevelopment of a waddling gut 
are the chief svmptoms Ihercmav al o be mild paimnd weakness 
m the affected hones Spontaneous fracture is common llotnt 
genologicallv the bones exiiibit rarefaction with thinning of tlu 
cortex and w idemng of the meihilla I xten iv e lesions mav rest nihle 
the diffuse tvpc of osteitis fibrosa evstiea Onn Hctklmglniwn n 
disease) 

Treatment —Cases a socntcil with nekets or seurvx improve 
with appropriate treatment of the primarv di'casc Ilehotherap' 
high-ealcuim <liet eo<l or halibut liver oiK or their conc-rntniles 
viostcrol and the oral administration of calcium and phosphonis 
are ree-ommeniiei) adjuvants Ortliopcehe npplnnrcs max be 
quircd for ‘lUpjwrt or correction Glandular the rapv iscxpermurital 

FRACniTAS OSSIUM 
(IbeiTru IIo\j ) 

Main di-scoses ueh ns rickets infantile scurvv osteitis fibro'si 
hvporparithvroidisin and other conditions eharactenreel hv Ik'iie 
brittleness aiul fracture temlencv have lu-en eliscusscsl iimlcf a 
ixitpoiirn of okl terms lor olaritv and simpluitv the \nn»«l 
pathologic con litioiis are pix'scnteal under (I) O teo^inesis imjier 
feeta and (2) O tw elemsi 

Osteogenesis Imperfecta (Osteojisathvni i I rngili O ific-ins) 
IS a patholosu extndition in wliieli the Ikuus Ihxvhiu nbti< ninlb 
brittle vvitli a tcndiiicv to multiple fractiin 

Etiology — Mthoiich the cause is unknown it vvoull npi**ar to 
1)0 some dvsfimcti m of the endeunm scentioiis whith contn ! tl t 
phvsiologv of bone gniwth an i ossihcali m 
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Symptomatology — Tlie condition nia> be present at birth cle\ elop 
in infanej or be (Iela\ed until p^be^t^ or earJ\ adult life Ihe 
congemtal type is most common and the changes Inch occur during 
mtra utenne life often result m stillbirth ihe defective formation 
of osseous tissue affects both membranous and cartilaginous bones 
Ihe extremitv bones are long and thin extremeh I nttle and 
break under slight stress The cortev is tlim the lamellte bung 
irrtgularlj formed and part alh replaced b\ cancellous structure 
rhemarrou iscitberfattv orfibroiis iheskullma> exiiibit frontal 
and supra-orbital prommenoes an 
underhung jaw and a tilting dow n 
w ard of tlie axes of tl c orbital and 
auditory canals The pipe stem 
character of the bones is readilj 
demonstrable rocntgeiiologicalli 

In the infantile type nothing 
abnormal is noticed until the child 
begins to walk and tumble and 
fractures occur from trivial in 
juries Union occurs rapidly 
through excessive callous forma 
tion and growth rate is unimpaired 
unless the epiphvseal plates are 
damaged The tendenev to frac 
ture diminishes with age and gen 
eralK disappears after cluldl ood 
(rig 28) 

The pubescent type exhibits s>im 
liar svmptoms and is often lieredi 
tarj ilost cases have blue 
sclerie The stature ma\ be short 
and the joints hv permobile Deaf 
ness maj occur in earlv adult 
1 fe Roentgen studv exhibits 
either eccentric atrophj with a 
thinned cortex and widened 
meduUarv cavitv or coneentnc atrophj with a thiniietl cortex and 
narrowed marrow cavitv 

Diagnosis —The roentgenologic find ngg of a thin rarefied cortex 
with fractures in various stages of healing is pathognomonic 
Stillbirtl s maj be confused with syphilis In the latter the skm 
IS macerated there is acute cpiphjsitis and the placenta exhibits 
definite changes Rickets is readily d fferentiated from the infantile 
tvpe bv tie sa icer •shaped epiphjseal plates rachitic rosarj and 
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Harrison b groo\es 'ilie china blue ‘*lera I'l a striking dnnctir- 
ibtic m mobt ca'scs of Obtiogcntsis imperfecta 

Treatment — Ihcre is no specific thenp\ Pheiniater adiocatcb 
the use of phospliorus Others recommend cod- or halibut li\cr 
oil or their concentrates MostemI calcium and tluroid extract 

Osteosclerosis (Marble Jlont bpottid Hone, \lbirs-Sc}i5n}«rg 
Distase) — Osteosclerosis is a rare non hercditarc condition in 
which there is both an increased densite and fngiht\ of the bones 
'Ihe liistogenesis remains oliNcnrc It has been attributed to a pri- 
mary raclutic-ostcoinahcic basis and al o to indocriiie ihsfimction 

Pathology This caries with the stage of tlic disease 1 arh cast-, 
exliibit an irregular condensing osteitis, certain bone areas being 
eburnatetl c\ bile others remain normal (spotteel bone) In adcanced 
eases the bones present a uniform dense homogenous striictuit witli 
obliteration of bone archite*ctnrt (marble bone) Histologicallc, 
the periosteal osteogenic tissue is largcK rcplaccil be fibrous tissue, 
the cortex contains but few Imne corpuscles and tJie jneflulh is 
replaced In dense bone \ltliough tlic cpiplnscs arc sirnilarh 
invoked and the epipln«cal cartilage plates contain irregular anas 
of calcified hone, the formation of new bone is unalfixtwl and then 
Is no dwarfing 

Symptomatology —The disease mav occur at an\ age hut is most 
common at prcpuhescence congenital cisis have bean rciwrtcd 
It jiroduces no setnptoms and fracture following casual injurv 
gcncrallv attracts attention to the pathologv Despite the paiieitv 
of Osteoblastic elements osseous repair proea*eds m normal maiinir 
In rire instances optic atropliv develops from narrowing of the 
foramina The blood ebemistrv is nndterial Ix?iikiiiiie thangn 
ocaur m some cases 

Treatment — fherc is no specific treatment 0x1- and halibnt- 
hver oils or their exinccntritts viO'tcrol and dictare rtgmuns 
have bet II incflMlivi, likewise paratjionnoiie 

CALCINOSIS UNIVERSALIS 

Cakinosis iinivcrolis if a rare div ist wIikJi fMtiirs rhiiflv m 
the first two decailcs of life It is chnractcrizixl bv (1) extciisui 
dtpo^lts of ealcium in tlic suIk iitaneous ti' iics (J) Hlcnxlirnia and 
(3) pcnplural vasospasm re'-embling Ravnaml s di'cns. 

Etiology — Mthotigh the patliogtiKMs remains imdetmmnn) thi 
disease appears to be rchtexi to eUsfuiietion tif the paritlivmid 
ghn<ls ihe latter dcfiintelv influence cahiiim mctalM)li«in iin<l 
ifTcet a maintenance of nonnd ralnum in tlic <)shx)Us s\strin and 
in the bicxxl scnitn IIviHrparatlivroidi m is ns-HHiatexl with the 
extraction of calcium fnini tlic skeleton an iticrtn-x of e-ale iiim con- 
coiitrition m the blood and tiniit, and a dinimution of s<.nini pluw- 
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phorub (I’ossibK the th\roid ilso influences the phjsiologj of 
calcium mctaboliMn ) 

Although in calcinosis uni\crs'ilH no alteration occurs in the 
serum c ilcium smiihr normal a alues for calcium ha\ e been reported 
m <e\eral cases of clinical b\perparatharoidism Generalized osteo- 
porosis develops conconiitantU ^ith calcium deposition m the sub 
cutaneous tissues The added association of scleroderma and v aso 
spasm further suggests parathj roid dj sfunction ns an etiologic factor 
Symptomatology — (.nlciiim salts are depo<5ited m the subcuta 
ncous tissue's between muscle fibers and along fascial planes and 
tendon sheaths Moderate generalized osteoporosis results from 
progressive decalcification In severe cases there mav be pjrexia 
progressive emaciation muscle atropliv and joint stifTne&s The 
subcutaneous nodules consisting of calcium phosphate and carbo 
mte maj graduallv soften the ovtrivtng skin ulcerate and secon 
darv infection ensue Death roa\ result from sepsis 
Treatment —Recent investigations indicate that panthvToid 
hv'pcrtrophv and hv ptrphsia mav result from \ itamm D deficiency 
Palliative treatment predicate<l upon this hvpothesis comprises 
an abundance of ultra violet irradiation either by the suns rays 
or lamps and a diet high in calcium salts \iosteTol and cod or 
halibut liver oil or their concentrates are recommended adjuvants 
The therapeutic value of large doses of calcium (30 to 40 grams 
dailv) lb questionable Parathormone administered mtramiiscu 
larlv in doses of 0 j to 1 cc everv ten days mav augment calcium 
metabolism Surgical therapv is generalK limited to the ev acuation 
and sterilization of superficial ab>cesses. Partial parathv roidectomv 
is indicated when a tumefaction is palpable m the region of the 
parathv roids or as a last resort m intractable and progressive cases 

HEMIKYPERTROPHY 
(Hemdivcbosomiv ) 

Hemihvpertropliv is a rare developmental condition of unknown 
origin in winch there occur& an asymmetrical enlargement of one 
half of the botlv or a portion thereof The bones muscles and 
blood vessels all share in the hypertrophy Occurring in the arm 
hand leg or foot of tlie female the affected part often assumes 
masculine characteristics thickened derma excessive hair accel 
crated nail growth and increasetl muscular dev elopment Callouses 
and nev i are rather coramonlv associated 

Treatment — Tliere is no known metliod of arresting tlie process 
which ceases with full skeletal development Corrective shoes mav 
equalize a disproportion in leg length One or more giant fingers 
or toes may be amputated to establish function of the part and in 
rare instances the size of an extremity may be reduced through 
plastic surgery (Fig 30) 
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i\ii crjo\s or bone 

liif iiitmntt loiiiiectmn l)€tnecn penohtemn corte\ cincelloiis 
tissue nnd bono-nnrro^\ precludes the possibility of infection being 
confined to n single structural element 
Anatomy — Tlit Hay ersnn sy stems constitute the sstructur il units 
of hone Lncii consists of a central channel the Hay ersnn canal 
surromuled h\ superimposed layers of calcified connective tissue 
termed KmeHce flie lamell'e are compiled of a finely reticulated 
structure the matrix between the fibers being calcified (bone 
matrix) Betnecn the Jamell'c and arranged concentrically are 
muncrous minute spac'es the lacunie These are connected with 
each other and nith tlie central Hayersian canal by numerous 
nnmitc channels termed canalicnii (I ig 30 ) 

Haversian Canals —The flaxersian canals are abrut j-J-ir >nch in 
diameter and run parallel to the long axis of the bone for short 
distances then branch and communicate with neighboring canals 
Ihey contain blood yessels nerae fibers lymphatics and connectiae 
tissue Through a sjstens of mtcTconiinnincation the Haversian 
canals open either on the cortical surface or into the medullary 
cavity A\hereas the lamcite and lacuna] spaces are arranged con 
centncalh the canalicuh radiate outward from the Hav ersian canals 
like the spokes of a wheel passing across one lamella to another 
Thus every part of the Haversian system receives nourishment 
derived from the Haversian canal vessels 
Haversian System —The Haversian system exhibits the form of 
a short cylinder the Haversian canal running through its center 
The cj hnders are moulded into solid masses to form compact bone 
and into thin plates to form cancellous bone In the latter frame- 
work. Haversian canals are absent and the canal cub open into the 
medullarj spaces which perform the function of the canals 

Bone Cells —Each lacimal space is occupied by a bone cell (bone 
corpuscle) These are fattened nucleate branching cells horn 
ologous yyith connectnc tissue cells Tlieir branching processes 
pass through the canaliculi and in joung growing bones there is a 
communication thereby with neigh^rmg cells m other lacunT and 
also with similar cells found in the Haversian canals (Refer to 
De\ elopment of Bone ) 

Classification of Bones —Bones art classified as long bones 
irregular bones and flat bones A long bone is a tubular structure 

( 127 ) 
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\\ ho e lengtli e\at“<ls Jts brendtli nnd conM'.t** of a «!nft Oh iph\ m-) 
and two extreinitit'< {c{ji|)1i\«!cs) Irrcpiilar Iwne' ns de <rjlH*d li\ 
the name )«? «>n«fdere<i ns hnp iionts wIiom? tiid'« hnve fxxn 
pushed together thus ohhtenting the nicdullnn cn\it\ Hat 
bones arc often irrepulnr in slnjie and con i t of two pinto of 
compact bone •^pamlcil b\ *i small amount of t nneillmis tw ue 
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Periosteum —1 lie ptnosteum is a jiighh ^ascuhr raembnnc 
uhich envelops tlie entire l)one except at its nrticuhr ends It is 
attncbcd to tlie cortex b\ fibrous connections (Slnrpev s fibers) and 
b\ xistulir md K mplntic vessels which passthrough the Haversian 
canals At the epiplnscal ends the periostenra dips into the 
epiphiscnl lint and becomes dciiseb adherent to the epiphvseal 
cartilage, also it is not continuons 


with the periostcunnvhith covers 
tlieepipbvsis (Iig32) Wierc 
tendons are attached to lione 
thtv lietome incorporated with 
the periosteinn and the fillers 
permeate tiu cortex for anchor- 
age The periosteum is com- 
posed of two lavers an outer of 
connective tissue and an inner 
of denselv irringed elastic fillers 
(this coinpri'^es ’‘cvcral laxers) 
Between the penobtium and cor- 
tical bone there is a lavcr of 
scattered osteoblastic cells which 
are oxtremelv important in bone 
growth and repair Ihe internal 
periosteum (endosteum) is a 
highly V ascuhrareoiar membrane 
and contains abundant ostco 
blastic tissue It lines the 
mcdullan cavitv and acts as an 
en\ elope for the marrow 
Cortex —Tins den^e stnicture 
IS composed of lamcllie arranged 

(1) parallel with the peripherj, 

(2) concentrically about the 
Haversian canals and (3) irreg- 
ularK in the spaces betw een the 



Fio 32 — 'Jeetion of lo ver end of a 
chlds femur A Marrow B endo 


, , .] , XL- teum £ cvicellous t ssue F ep phj 

pact bone is thickest at the ca tdage O in«ertonof pcrios- 

Center of the shaft to J mcll) teum into epiphyseal cartilage 
and tapers tow ard the epiph' seal 

line to paper thinness Tins is the weak point of the cortical 
architecture and represents the site at which earlv infection of the 
cancellous tissue ma\ break tlirough to the subperiosteal space 


(Tig 33 ) Blood vessels and Ivmphatics pass from the periosteum 
to the mediill'e v la the Haversian canals 


Cancellous Bone — This K a much looser mesh structure than 


compact bone and the tral>ecul*e are arranged m such manner as 
9 
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\mII l)C'5t «itlistin{l strtss md «.tnn! 'lln «uic'cllou>. tKMit 
thinnest m the imd thin! of the shift and incrcnsos m nmnuiit 
toward the end-> of the l)oiit iKing most ilnind-int latwetn tlie 
ends of the nic<hi!Iir\ and the tpi[)!jvscs 

Medullary Cavity — Die centra! canal of lonp liones is lined h\ a 
hiphl\ \as(iilar numhranc tlic indostcum or inttnid ptriosttiim, 
and eontains hone-marrow 

Bone-marrow Tins not onK fills the nuHlitllarx ea\it\ of tlie 
shafts of loiiR honis and the spaces in thet iiictllmis tissue hut nl-o 
extends into tin Iirj.ir IIn\irsian 
canals It consists of a matrix of 
fibrous tis.ui sujiportiiiK minierous 
hloo«l \csstls fat and marrow calls 
The latter rc*stmhlinjr Kmphoid 
corpuscles contain small pinkish 
cells (<r\ throb! ists) In the tpi 
pli\ SOS of lonp bonis in tin sternum 
ribs \trtebm Iht and short Imuh- 
and the cranial diplot tin priHloim- 
nanec of i rc throbl ist& imp irts a red 
color to the marrow 
Epiphyseal Cartilage —In a pn>w> 
inp Ikuu the dnphcsis la spinteil 
from the <pij)h\sis h\ a la\ir of 
cartilipeecllsteriiual tin t|nphwal 
plate c*r conjiipal cartilipc With 
full skeletal pmwth tin eartilipi 
cells Ixosunc ov ihed and tin di i 
p!i vsisnnd ipiphcsts fuse I ortildi 
strain ina\ prodnea s^pTriitionif an 
cpipli'sis the Inn of cinxape oc- 
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Nutnent Artenal System — The mitneiit arttn penetrates tlie 
diaph^sis at either side of the mul-pomt of the corte\ and duides 
into t^\o mam branches directed toward each end These continue 
to branch, forming a rich network m the mednlhn ca\itj In 
adult bone the terminal a essels anastomose n ith branches from both 
the ptnostcal and irregular sj stems In jouug bones retaining the 
epiphjsca! cartilage, the terminal Nessels become end\es'iels as 
the^ approatli the cartilage plates and communicate bi loops with 
the return venous network Thus on the diaphyseal side of the 
epipluseal cartilage there is a narrow, relatively avascular zone 
where the blood stream is dofimteh slowed This is a common site 
of bacterial invasion in acute hematogenous o‘>teomvelitis (Fig 33 ) 
Periosteal Vascular System —The inner Kver of the periostenm has 
an abundant vascular plexus Numerous vessels pass through the 
small apertures m the cortev .and, proceeding through the canals of 
the cortical substance, reach the cancellous tissue and ultimately 
anatomosc w ith the nutrient arterial network It should be empha- 
sized that the major vascular supplv of the superficial lavers of the 
cortet is of periosteal origin and that necrosis of the outer lavers 
of the cortex may result if the periosteum is elevated or its vessels 
are thrombosed 

Irrecular Vascular System —These vessels penetrate the larger and 
smaller apertures in the ends of long bones and supplv the epiphyses 
and their bonv eminences In growing bones, the epiphyseal carti- 
lage segregates this system from the other two, after ossification 
oc'curs, free anastomosis liecomes established 
The meihilhn cav ity is thus supplied by the nutrient artery , 
the cancellous tissue and dnphvseal cortev, bv both the nutrient 
artery and the .anastomatic plexus of the periosteal system, the 
epiphv ses in grow ing bones by the irregular sy stem, and after com- 
pletion of ossification bv the irregular system .and the anastomatic 
network of the nutrient arteiy ^eins generalh accompany the 
arteries In the flat cranial bones the veins attain large sire and 
are contained within the lamcllated walls of the diploe 
Lymphatics — Ixlein has traced the periosteal Ivmphatics into the 
Hav ersian canals and Cniikshank, into the bone substance 
Bone Development —Hones develop in either cartilage or mem- 
brane from preliminary models laid down during fetal life the long 
and irregular bones being performed in tlie former and the flat skull 
bones in the latter Ossification begins in localized areas termed 
ossification centers, Whereas some irregular bones have onlv a 
solitary center, the long bones contain three, one being centrally 
placed", the others at each end Hie central ossification center 
develops more rapidly than the distal ones A typical long bone in 
a child consists of an osseous shaft (diapliy sis) and tw o osseous ends 
(epiphyses), separated by thin qnpbyseal or conjugal cartilages, 
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or platcb 1 hfvc jxmmsI n ^ 'inaWt length of time m dilTi mit Ihukk 
until final ossification occurs, with full sUletal maturit\ (twcnt\-ont 
totwent\ three \ cars.) 

Bone Growth — Normal gnn\th of horn octurs. through thpiiginc> 
of certain large cells homologous with eonncctue tis uc cilN 
tenntd osteoblasts \s the pericellular gmiind substance is re- 
placed bi a calcareous mitnv the Osfeohia ts lKa:amie enclose*! in 
lacunal spaces between the laintHT of the Haversian s\ stems and 
art tenned bone cells Tlieir Imne-fomung potentiil then liccoims 
dormant and their function h associated with the noun hmtnl and 
viabilitv of the bone O tcoblastic activitv is gmitc'st in the 
regions of tbe epipliv'eal cartilage> and subjacant to the mmr Javer 
of the |K?riustcum and is definitelv less markeel in tlic endosteal 
tissue between tlie marrow and cancellous l>onc 

Grow th in the hingitiidmal n\is occurs fnim the cpiphv sc-d carti 
lages at each end of a long liotie This growtii ntt however is 
unequal it is more rapid m the iipiKr epiidivsjs of the limncnu and 
lower epipliVHs of the radius ami ulna md in tiu lower cpiplivMs 
of the femur and up|)cr cpiphv 'cs of the tibia and fibula (ennvth 
in the transverse axis re ults from a combination of l)ont acxrctiim 
and alxirjition ConceumtantK with the laving down of ikw 
larntllx between tlie penosteum ami cortex the mednllan cnvitv 
js enlargcYl through the al»soi 7 >tHm of cancellous tjssue adjacent to 
the endosteum Flic accretion is prodmaxl bv the jieriosttal ustexv 
blast' and absorjition bv the o tcocIa«ts which lie lietwexn the 
endosteum and bordering taincellous tissm nit-x s(-i\cngtr hkc 
ostctKlasts arc mullilocular cells if the giant tv|H and lie m tht 
outskirts of the marrow in semdunar spaces termeil How 'hips 
lacuiiT riieir function is to decaUifv the intcrexllular matrix tin 
lime content l>cmg removed lu the blooil serum 

Bone Bepair lUjnraiivr pnH-C' e*s arc greate-'t m voung Imncs 
gradiiallv diinim li witli advaiKing xear- and liecome feeble in the 
agtal Hone tis.ue de tnneal through infixtion is not ngiiirmtisl 
or oiilv feeblv so *'fmll pirtuh's of H«mtic l*one <ari Ik ab'eirlKsI 
In the o tefKhsts (mclcaailar tirr-Kn) I-argt sgments however 
are Ixvond the jxiwcr of O'teajbl istic ab'orption Maximum npar 
ntivc prixasscs ixaur Ixith in the union of fractim-s and of sepv 
ratixl 'e gments resulting from o tex>mvehti 1 lu callous fonnation 
riMilts from a cominnaticm <f reparative agtiKie*s (1) I’lno-tinl 
and embiste d o ttihla ts (i) adult Ixne cell-. rxpiMsl m the lim 
of fracture whuh when rrha-xai from tluir lactinir hw their 
donnanrv and iT'iime «>stc<»hh tic activitv an 1 (1) homo! nroiis 
ctninextivi li iic ce 11s which aj pear in the extnviisatrd 11 xxl 

In mo t < in', of o tcxmivehtis the invoIiuTtim is fcrmcil In llu 
IX no'teal o^tenbla t' as the infertron gi m ralJv dc-lrovsnl) itlcr 
otisbhtu li nt Ma -xs of new Ixuie inav thus 1- laildo \ii 
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between the pcnoatcmn and shaft ^\hen in rare instances the 
periosteal osteobhsts are also destroyed ne^v bone formation is 
wanting Healing then occuri b\ fibrous union and if a break m 
bone eoiitinuite has occurred a false point of motion obtains 

ACUTE HEMATOGENOUS OSTEOMYELITIS 

Acute hematogenous osteomrclitis is an acute metastatic or 
suhsidian focus of infection in the bone the result of blood borne 
bacteni demonstrable or undemonstrible from a pruuan focal 
infection of the bods surfice skin abmentars canal respirators 
genito-urinars or ( tologic tract 

Etiology — llic infcctise agents are generalh the staphs lococciis 
or streptocwcus less frcqucntls the pneumococcus influenza or 
tspboid bacillus and rarels the colon or paratspboid \pproxi 
matels 80 per cent of the cases are due to the btaplis lococcus aureus 
oralbus the pnman nidus lieing some infection of the skin surface 
furunculosis boils carbuncles infected wounds or rareh umbilical 
sepsis Ihe streptococcus usualls enters tlie blood stream from 
infections of tlie nnsopliarsnx tonsils teetli or sinuses "Mixed 
infections (sMnbio^is) with more than one organism occur rarely 
except after sinus formation 

Age —Although occurring at all ages acutt hematogenous osteo 
mtelitis IS preeminentlj a disease of childhood and most cases 
ocair between the ages of two and fifteen ^ea^s Infection is 
definiteh less common after bon\ fusion of die epipbiscs (Adults 
are more likeh to dtx elop arthritis in the presence of a blood*stream 
infection ) 

Sex —Ben s are affected more frcqiienth T1 es plaj harder than 
girls and are more subject to trauma scratches and abras c ns 
also ti> acne and {immculosis 

Trauma —In a considerable Inlnorlt^ of cases trauma I ears, a 
definite causatn e relationship to the initial area of mfectu n It 1 as 
been ampU demonstrated that slight trauma mai cause fracture 
of the delicate Iwiie trnbeculie resulting in hemorrhage and inter 
ference with nutrition A sprain ma\ produce bleeding through 
partial separation of an epiphjsis (Refer to Anatomy ) Such 
areas of lowered xitalitj pr^ispose to the locah/ation of blood 
borne organisms In unusual instances acute osteoracelitis maj 
de%elop in simple fractures 

Sites of Infection —Tlie common sites of inxohement m order 
of frequencj appear to be the upper end of the tibia lower end of 
the femur and upper end of the humerus also the lower end of the 
humerus tibia fibula or radius upper end of the femur and the 
iliac crest (Milenskw) At times multiple foci deielop in different 
bones 
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Bacteriemia. — Clinical cases present three tjiKs: (1) Acute 
Osteomyelitis without h.ictericima. In this proiip the s^siiienoe of 
ei entA con^iAts of a {)nmar\ focal infection front tcinpomri Imctcn- 
cinia. the <Ie\elopment of a fixation point in the hone, and ilisip- 
pearana* of the hattenemia (2) Acute osteoiiuclitis c\lth ilemoii- 
strahle liMiip hactena in the hlond stream. In tliese cases tlicre U 
an mfectcHl thronibo-csnholus foniiatioii which contiiuies to fwl 
the hItxKl stream \iahlc orpani'iiis. Follow inp nppnipriate ‘snrpery' 
the hactcriemia may disapptar and reco\er\ follow. (3) Ca-ss of 
profound peneral infection Hiphly c indent orpanisms multiply in 
the hloo<l stream and the |iatieiit Iicccmits oicrw helmed hy' the 
toxemia The n*)Ie of the infected tliromlxvcmhohis is iicplipihle: 
the hactena imiltiply in the hlocxl stream thriniph the patient’s ladv 
of resistance and the ine\tensi\care:i of osteomyelitis is an iiuxnise- 
(ineiitial factor in a multiplicity of foci. tHptie endocanlitis is a 
csimmnn complication. Death occurs early from profound toxemia. 

Pathogenesis, —Ostcxnnyclitis n-sults from the hematopciums 
clejKisitum of isolatcil orpanisms. chimps of orpanisiiis, or fmpmints 
of infected clots which arc* denced from some primary ^urfnex* 
mdiH The hactcria enter the hone throuph either the nnlricnt 
artery or the ivnosteal \ascul,ir system anil lixlpe at \arioim «sitis 
of the circulation (fixation |Hiints) T}m)mlMH.'m1>oli>m ii iiiont 
lihely to occur wlierc there U retardation of the blood sfnam. (At 
times this is associated with accidents in the ItKxil hone circulation.) 
In tlie jiixtaHpiphy«ioal rc*Rion (metaphysls) the small ind-\csvl’i 
terminate in larpe capillary hxips and the n-sidtmp stasis fa\ors the 
desdopment of thromlKMnilHihsm 

The \nnous sites of clc'Ction for fixation jxiints (foci of ostfsv 
nnchti^) in onhr of /nxpwjcy an* ()) in the ficno-itvai lasinbr 
plexus, (2) in the siijicrficinl llnxcrsinii canals of the cortex; (3) in 
the imtapliysis, (4) in the mam tnmk of the nutrient artery ; and 
{.■>) in one of the major or iniiior hninches of the nutrient nrfirj 
(W densky ) 

Vascular Thrombosis. - The domuant element in the derelopment 
of osteom^elitu is vascolar thrombosis. Dijiendinp niMui tlie sire of 
the \css<l primanly iniolved, the siihsccpicnt spread of the thnmi- 
hosis and the cxillatcral circukation. small or larpe anas of Ixme 
iKxsnne deMt.dizcxl TIum. if the thromlHi-cmlKilus iii\i*hes the 
terminal cesscU in the metap!i\si-> nnd no ritr(*pnide thntmlxisi< 
mx'urs. the dannpcxl ana will Ih* small and cireiimstTilHsl; if on the 
lithe r hand the main nutrient arti rx is iKxhidisl, the entire diaphy sis 
will Ikxsiiiu (leMtalizcxI (Hp .51) 4Yhen infixtion fHTsi'ts in 
the clnttcsl ana. the thnnnlius may spreatl dUtnlh to »mall( r 
lesxU or ntnipradely to hrp« r tnhutani-s Fxten'ive tlinaidwi- 
nhlehitis is ii'Ually ntxxim|KiniisI h\ a dimoti'tmhle Initiritmh 
Main of the s<><>allcd nfrudcsct ihx-< and nxiimncx-s may In* 



ACVTB UFVATOQFlsOVS OSTEOmEllTIS 


135 


cvplained on tlie bails of spre'iding thrombosis Tins maj not onJ} 
occur before operation but talsoas the result of opcratuc interference, 
or at an) subsequent pencil 
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Abscess Formation —1 lure art tlim clmic-il \ irictii*'. miIh 
poriostcal mtno^HUis and iiinliilhn nb cev> Sabpenosteal 
abscessesan the most ttunuion Hjp% nn\ re>ijlt fnwn (J) ^«p- 
puntion of a focal proct*^ in the ptm^ttal \a«ciihr network, (the 
adjacent cortical bone is not ne«^^a^K mvolMnl), (2) a "innll 
cortic-d ab'ce^s nn\ rupture into the MibjKno^tial ■•jiaci ('i) a 
nicdnllar\ ab'^cess ina\ perforate into the subjicriosttal «j»acc, and 
(4) necrotic ancl '•e'qlle‘^terea^ lione under the i>eno-.tttim ina\ pre}- 
diiee biippiiration 'llie ab'Wss ma\ l>e small or the pnnilent 
material m u lx. suflicienth abundant to cle\ ite the entire jn'rios. 
tcum from tlie '>liaft, beinp limited at either cml b\ the jHrio>tcal 
attncliincnt to the epiplieseal eartihpea I nU*s> rilieecd llic pen 
iMciiin u^iialh perforates and the sedt pirts iHeeimc ni\ ailed Suj>- 
pur itinn in the irrepnlar Ixmes is prone tome oh e tie iKliborinj: joints 

Intraosseotu abscesses result from infettion of the sn^tilar network 
of either tlie (orti\ or the caneelloiis tiv.ue Whereas the former 
(Kcurs muommonh the latter i> a fnxjmnt Majiid of infwtJon in thi 
cnd-capillan loops of tlie nutrient arterx in tlie metapln«is 

Medullary abscesses result from iiife'etion in the fine x use ul ir »< t> 
xvork of the smaller hr inches of the nutrient arterx snjxplxmp tin 
marroxx 'lliex max Ik* small anil resolxe or he i\tensi\e and 
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development of new boot (flic role of dead bone siraiihtes that 
of a bone praft ) 

Absorption of Dead Bone — lhij> is due to lacuinl erosion 
b\ the osteoclasts At the boundaries between living and dead 
bone small mononuclear cells develop into large polv inorphonu 
clear cells termed osteoclasts These cells apparenth originate 
from progenitors that inav develop into either osteoblasts or osteo 
chsts Ihe cells he m absorption lacunie (Howship s lacunoi) and 
In alvtic process produce l>oiie erosion and absorption (ihe 
jagged edges occurring m dead I one result from irregular erosion ) 
Lltimatelv tht osteoclasts revert to osteoblasts or bone cells after 
their osteoclastic function has I ecn fulfilled 

^Mien necrosis octurs in the process of a long bone which enters 
into the form ition of a joii t complete alisorption of the dead bone 
almost alvvavs occurs and the bont IS never replaced i c necrosis 
of the head of the femur follows tlirombo-embolism of the vessels 
m the ligainentum teres Oateomvclitis of the irregular carpal and 
tarsal bones also usuallv eventuates in complete absorption of the 
necrosed bone Infection of the cranial bones causes a loss of bone 
tissue either thnugh ab irption or sequestration 0-)teobhstie 
activitv IS rendered inert bv the infection and the hone defect is 
permanent 

Reparative Processes —Defects in bone tissue whether due to 
molecular absorption sequestration or operative oateotomv are 
verv seldom replaced b\ new bone formation Minimum surface 
defects are replaced bv firm scar tissue wlncli is supported by 
uv\ oluctum formation Larger <lefect8 arc filled m with granulation 
tissue whicli later becomes a /Inn fibrous scar and bone tissue of 
anj degree does not grow out to fill the defect In verv voung 
children however the amount of new bone tissue throw n out com 
bmecl with the osteoblastic activitv of growth often replaces the 
defect more or less completclv 

Ixcavation of the entire dnplivsis of a long bone mav bo due 
either to obliteration of the nutneiit arterj alone or of both the 
nutrient arterv and the penosteal vascular sjstem In the latter 
case the shaft defect is replaced bv fibrous tissue (fibrous union) 
wath a resulting false point of motion (pseudo-arthrosis) \\7ien 
the penosteal ciTculation is undamaged penosteal bone formation 
IS greatlv stimulated and bone continiutv is preserved through the 
development of a massive involucrum Articular e\-tremities and 
processes also carpal and tarsal bones vrliieh become absorbed are 
never replaced 

Bone repair is produced bv the osteoblasts and certain, geneti 
callj related cells of equivalent potential osteoblastic lavers of 
the periosteum bone cells and epithelial like cells which hue the 
marrow cavitv (endosteum) and Haversian canals Alarrow cells 
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bones and t\picnl gros^s pathologic patterns can be distingui bed m 
most cases (b ig 34) 

1 Lesions in the nutrient nrten producing ln^ol^ement of the 
entire (haph\ SIS (Tig 3o) 

2 Ixisions in the pnman. branch of the nutrient arter\ producing 
in\ oh ement of one-half of the diaphx SIS (Iig 30) 



3 Lesions in brandies of 
the nutrient arteia produc 
ing iniohement of larger or 


PC Ct NA 



P C Ct 


A B 

Fig 37 A Cort cal abscess Irom (hrombo-emb*^ am v>f the co t col nctwo k o( 
the nutnent a tery B Da ammat c represenlat on of same P C and C pen 
osteum cortex and can clloua Issue respect el} A penosteal saScular netwo k 
A 4 b anch of nutr ent a tery w th thrombo^cnbo] am at F 


smaller segments of tie diaphisis (infarcts) depending upon the 
si7e of the occlu<led brandi (Fig 37 ) 

4 Lesions m the terminal vessels of the nutrient arten producing 
imohement of the metaph^sl3 (Fig 3S) 

5 Lesions in the penosteal aa'tcular network producing m\oKe- 
ment of the corresp mdiug portion of the periosteum w itli or witliout 
cortical in\ asion (Fig *^9 ) 

Most chmcal cases accord in general witli the foregoing tipes 
Although at times the demarcation IS less marked careful stud\ will 
usuallj re\ eal a rather definite patholc^c pattern The end results 
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of the osteom\ elitis also accord with the elissificition the arei of 
molecular erosion or sequestration corresponding to the zone of 
infarction 

Symptomatology In approximiteh 9o per cent of cases tlie 
lesions occur :n long bones The symptoms are n amble depending 
upon the \nrulencc of the infecting organism In lulimnatmg cases 
the clinical picture la one of profound general sepais sudden on«et 
repeated chills sustain«l hx'pcrp'texia rapid feeble pulse dr\ 



F G 38 Ostcomyehfis n metspbys a mtb d ffus n^si bpe osteal abscess format on 

tongue and scant^ urine containing afhumin and casts Tie 
patients are se%ereh prostrated often delinous and succumb m 
fort\-e ght to se\ent\ two hours The local bone lesion la seldom 
demonstrable for there are few or no focal s gna the fixation point 
pla\s no role m t! e patholog' which is one of a multiplicit\ of foci 
Bacteriemia is aggressive and the blood cultures commonh ib t 
staphv loeocci and less often streptococci The d agnosis of osteo- 
mjelitis IS generalls made at autopsv In less severe tvpes the 
patients surv iv e a few da\ s longer and d e of pnei monia metastatic 
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meningitis purulent cflusions into the serous ca\ities or acute 
nephritis Septic endociitlitis is a usual complication 
In. the average case tliere is generall\ an antecedent histor\ of 
boils furunculosis tonsillitis re&pintoia infection or perhaps a 
febnie attack ^Mth intestinal samptoms (colon bacillus infection) 
Sucli historj is important in eialinting the probable t^pe of iiifec 
tion rrequentK there is also a historj of trauma especiall\ of a 
sprain Although a slight cpiph\seil injur\ ma\ appear ineonse 
qucntial the attendant hcmorrliagc and tissue damage definiteU 

preihspose to bacterial 



A B 

Fio 30 Subpe osteal abscess due to thrombo-embol sm of the per osteal 
\ascular network B D agraiDront c repesentaton of same P C and Cl per 
osteum CO let and cancellous t ssuc respect cly A per osteal vascular network 
» Sb tb ombo-emhoi am at A JVJ nutr eot a teiy 

tion period of a das to ’^\eral weeks prodromal s\anptoins of 
malaise Iieadache and anoreoia deaelop This premonitoia period 
IS iisualh brief and is followed bv a chill h\perp\rexia and the 
development of the dominant sjndrome of pain and stiffness near 
a joint 

Pain is due to intramedullarj or intraperiosteal tension It is of 
severe constant throbbing bonng tape without remission and 
worse at night it is also aggravated bv heat Stiftness is referred 
to the neighboring joint and movement aggravates the pam The 
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^fTected part is ngidh guarded against motion or jarring Tlie 
focal tenderness is definite^ limited to the zone of bone m^ohe- 
ment joint in\ohement can be excluded b\ careful examination 
The temperature usualli remains high with corresponding elevation 
of pulse and respiration 

Tenderness is definiteh localizetl In metaphv'^eal infections the 
spread of tenderness is toward the center of the bone whereas 
in diaphvseal lesions it is distal in both directions from the focal 
point It cannot be overemphasized that pain and focal tenderness 
aretheonlv objective findings in the first twentv four to fortv-eight 
hours \tter a few davs or a longer periixl local edema mav 
develop followed h\ redness I dema of the parts distal to the 
infection mav result from the focal thrombophlebitis 

Tims in the average case the local leaion pHvs a dominant role 
The pain lessens with rupture of the perio teiim and neighboring 
muscles and fascial planes become infected as the pus travels along 
the lines of least resistance At anv time m the course of the disease 
but espcciaUv vn the earlv stage exacerbations max occur from the 
development of new foci and new fixation points mav also become 
established through spread of the thrombixmboliis Blood cultures 
are sterile m the majoritv of cases Bacteriemn connotes extensive 
thrombophlebitis 

Alultiplicitv of foci occur in most cases and are a marked feature 
of the pathologv There is a wide variation in the intcnsitv of the 
exacerbations and slight ones are often overlooked After twentv 
four to fortv-eight hours it is not unusual for another bone to 
become infected 

Fever is of se^enl varieties In fulminating cases it mav reach 
100® or 107° r and remain constantlv high until death In the 
average case the temperature is maintained at 103° to 104° I 
and the patients mav succumb to toxemia unle s the pus is evacu 
ated Tollowing adequate drainage the temperature generallv 
subsides Intermittent fever with wide dailv swangs of 5° to 7° 
denotes a generalized infection This is not necessarilv fatal 
however unless complications develop The irregular exacerbations 
so common in the progress of the disease are generallv due either 
to insufficient drainage or to the development of fresh foci 

Blood In the acute stage the blood exhibits a leukocv-tosis of 
lo 000 to 30 000 w ith neutropliiLc polvnucleosis of 8o to 9o per 
cent the Ivmphocvtes are greatlv reduced and the invelocvtes 
increased \A vtlv satisfactorv prioress there is a gradual return to 
normal Progressiv e anemia results from destruction of the ervthro- 
evtes and the red cells and hemoglobin mav be reduced to even 
30 per cent 

Lymphatics The regional Ivmph nodes mav be enlarged and 
tender 
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Cluucal Course —As the disease progresses to the henhng or 
subacute stage necrotic hone is either molecularh eroded or 
sequestered and the bone defect is repaired bv granulation tissue 
and nnolucrum formation Ihe temperature gradualh becomes 
normal m file to eight iieeks which is the average period required 
(or the separation of <lead from \iable bone During this period 
tile soft parts and osteotomj caiiti fill with granulations and one 
or more sinuses geiienlli develop If all the necrotic bone is 
removed hv molecular erosion the sinuses will close This occurs 
decided]! more often in infants than in older children Persisting 
sinuses c-onimonlv discharge a thin vvaterv pus indicative of residual 
seciucstra T.he latter when small ma\ be extruded through the 
cloaca Before this occurs the ostium becomes inflamed and the 
discharge fetid Larger sequestra require operative removal 
Pvacerbations are common at this stage Ihej mav result from 
insufficient drainage or the development of fresh foci of infection in 
either the bone or mvolucnim llecurrenees mav also occur vears 
after healing from residual foci 

Differential Diagnosis — Inife rJnmattc fercr is the most com 
mon erroneous diagnosis through mistaking the lesion to be mtra 
articular Klieumatic fever is generallv polv articular the patient 
is less prostrated the pam is more remitting JeuKocvdosis seldom 
exceeds 15 000 suppuration does not occur and blood cultures and 
radiographs are negative Cellulitis of the deep structures near a 
bone mav be confusing and at tunes onlv the progress of the disease 
will differentiate it from bone infection Sciiriy produces sub- 
periosteal hemorrhage as well as bleeding gums I ever is slight and 
there is a histon of vitamin deficicnev Although epiphvseal sepa 
ration mav occur in both osteoporosis is absent m scurv \ Septw 
arthritis In voung infants and verv sick children it is often im 
possible to elicit the exact location of the tenderness If bactene- 
inia occurs the presence of staphvlococcus favors a bont lesion 
whereas streptococcus or pneumococcus suggests joint invasion 
Tvhcrcnlosis There is seldom anv difficultv in differentiating 
tuberculosis The insidious onset slight fever absence of leuko 
cvtosis and radiographic evidence of epiphjseal destruction with 
joint m\ olv ement exclude osteoroj elitis Syphilui A subperiosteal 
deposit of hard bone occurs commonlv m lues However the new 
bone laid down m osteomvehtis is definitely more excessive and 
irregular Svphihtic epiphysitis though painful causes onh <5hght 
temperature and the absence of livTierpy rexia and leukocj'tosis is 
associated with a positive ^>8856100800 reaction Other evidences 
of hereclitarv lues are also usualK exhibited (liefer to Sv’philis ) 
Myositis ossificans traumaiira is a slow painless development of 
bone m an old blood clot The new bone is deposited m lamella 
tions parallel to the long axis of the bone and muscles and the 
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process is unaccompanied In fe\er or leukoc\'tosis (Refer to 
miositis O'Sificans ) 

Roentgenology —It cannot be too htrongK emplnsized that m 
the earl\ stages of acute nsteom^ehtis the roentgen ra> findings 
are entireh negatn e The earliest demonstrable evidence occurs 
about the eighth day linear separation of the periosteum from the 
cortex o\er the site of infection (Iig 40) This jienosteal cle\ a- 
tion raa\ he slight or extend the entire length of the diaplnsis At 
this period the bone texture appears normal The earliest e\ idence 



A B 

Flo 40 A Earl} cortical o<(eom>elitis £ at a later date 


ol actua\ bone change occurs irom the tenth to the loirrleeTith tiax , 
or later rarefaction of the bone due to the absorption of lime salts 
This mat be exhibited either as a single area of increased radia- 
bilitt or as set eral areas producing a mottletl appearance In the 
carlt stages of the disease, the foregoing are the onl^ demonstrable 
roentgenologic findings 

In moderately advanced stages the pathologic processes exhibit a 
tanetj of findings bone destruction, seciuestration and intolucnim 
formation The dominant factor is bone destruction tt itb a mini- 
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mum of new bone formation (In chronic osteoma ehtis the re\ erse 
occurs ) Destruction of the endosteum produces areas of increased 
ndiabiliti nhercas that of the cort^ results m bone destruction 
and sequestration periosteal stripping and tlie la\:ng donn of nen 
irregular bone or unolucrum The full extent of destruction is not 
e\ idenced for sei eral n eeKs and semi roentgen ra\ s taken e\ en ten 
dais niaj exhibit an apparent spread of the disease ^Y]le^eas the 
magnitude of destruction occurs carl\ the nature of the pathologic 
processes requires time to produce roentgenologic demonstration 

In advanced cases certain anatomic tapes can nsualh be estab 
lished from the roentgen ra\ s 

1 Periosteal Foci subperiosteal abscess resulting from in\a 
Sion of the periosteal vascular netoaotk IS rejn-esented m Tig 39 A 
Ihc lesion and its genesis are diagramraaticallv represented m 
Fig 39 li In this t\pe the cortev IS not imoKed and evacuation 
of the pus V, lU result in healing 

2 Cortical Foci —The pathologv results from a tlirombo embol 
ism of the cortical network of the nutrient arten Abundant 
collateral nctnork limits the area to a small necrotic segment of 
cortex A small subperiosteal abscess is a common accompani 
ment Seqiiestrition nith mild involucnim formation results 
(lig 37) If the penosteum is evtensiveh elevated a thick in 
volucnim develops 

3 Aufricnt {tUtij Foci Necrosis of the entire diaphvsis occurs 
from thrombo-embolism of the main nutrient arterv (1 ig 3o ) 
Tlie penosteum becomes hvpervasciilarand la\s down a thick irreg 
uhr laver of nev bone (involucnim) which surrounds the sequest 
ered diapltvsis and gives support to tlie bone 

4 Pnviary h i trieiit Pranch i oci *1 he pathologv is represented 
in ligs 34 P and 3(i Practicalh oiic-half of the dnphvsis is in 
volved and this occurs through the entire thickness of the shaft 

o Siihsidiary hnirieni Branch hoci~A corresponding smaller 
segment becomes involved depending upon the collateral circnla 
tion The area does not include the entire thickness of the diaphvsis 
(Fig 34 C ) 

0 Terminal I^ntrient Ton llic metaplivseal lesion exhibited 
in 1 ig is the result ol thrombosis o! the terminal nutrient vessels 
Such infection mav spread in several channels In mild infections 
the rane mav become surrounded b\ granulation tissue the organ 
isms ma> die and a collection of stenle pus mav persist vv ithm the 
bonv inclosiire This is the genesis of the chronic bone abscesses 
first described b\ Brodie 

The foregoing anatomic t\ pes are generallv demonstrable during 
the third and fourth weeks of the disease The roentgen pattern 
maj be complicated due to the development of several different 
foci or to an irregular spread of the thrombus Cases in w hich both 
10 
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the periosteal and nutrient \es‘!el5, are imohed exhibit n solution 
of shaft continiut\ 0:iteotoin\ nia\ further complicate the rocnt 
genogram After the process has continued for months (chronic 
osteom\ elitis) there is an excess of bone reproduction n itli smaller 
areas of destniction The shaft nia\ become greath thickened and 
irregular and the medullar\ ca\it\ practicalK obliterated Irregu 
lar shaped caMtie^ mat be 
the result of bone deficienc% 
or operativ e interference 
Acute Epiphysitis \cute 
epiph\ sitis IS a \ arIet^ of 
osteom%ehtis m which mfec 
tion occurs in the epipln^is 
(Fig 41 ) Infants and \ oung 
children are chiefl\ affected 
The etiolog\ and pathogene- 
sis are the same as those of 
diaph\ «eal infections (Trau 
ma pla\s an important role 
in man% cases ) Depending 
upon the size of the \essel 
or lessels iniohed b> the 
thrombo-artentis or throm 
bophlebitis the degree of 
bone and cartilage destruc- 
tion \aries from small ne- 
crotic areas to total epiphj 
seal destruction i e necrosis 
of the head of the femur 
results from thrombo-embol 
ism of the ^csseU in the 
hgamentum teres 

\ciite epiplu bitis ma\ he 
entireh intracapsular par 
tialh so or extracapsular 
Wien the area of osteo- 
maelitis is intracapsular 
pxarthrosis usuall\ results 
and dominates the clinical picture As preMOUsK stated intra 
capsular necrotic bone and cartilage are not replaced b\ new os 
■seoiis formation If the cpiphaseal cartilage is invohed and tbia 
occurs chiefl\ m \oung bones longitudinal growth roa\ l>ecome 
impaired 

Acute Bone Abscess — Acute boneabscessescommonh occurwith 
osteoma ehtia The purulent matenaJ mai accumulate in either 
the cancellous me^'h or m the meduUarv ca\ itA often both struc- 
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tures are uiv ol\ ed In meduUan abscess the entire marrow ta\ ity 
becomes npidK in\ aded resulting m extensit e bone necrosis and 
sequestration The subsequent rq>air is sluggish (I ig 3o ) 

rile clinical course differs in no ua\ from tint of acute osteo 
mjelitis chills sustained h^pe^pvre\Ia focal tenderness leuko 
c\ tosis etc The purulent mater 
lal frcquentK perforates the cor 
tex producing a subperiosteal 
abscess which siibsequcnth nip 
tures into the soft parts Ade- 
quate drainage results in subsi 
clence of the constitutional s\mp 
toms Secondarv abscesses max 
develop from either pocketing or 
the de\ elopinent of <;econdan 
foci In certain instances of mild 
infections the abscess max become 
localized m the medulla and pro- 
duce a chronic abscess ^Vlien 
such processes are multiple the 
bone presents a honejeomb ap 
pearance 

Chrome Bone Abscess — The 
pathologx max result from either 
an acute abscess or the residuum 
of focal necrosis in the raetaplix sis 
following tl rombo-embolism of 
the terminal nutrient x essels The 
latter xarietj compriscstliechronic 
tvpc of absce<;s described b\ 

Brodie in 1830 The abscess is 
small often ox al m shape and is 
surrounded bj a zone of fibrosis 
Hxpertrophx of the oxerlxing 
cortex and periosteum max ac 
companx the condition ( Fig 42) 

Such lesions max be asx mptoraa 
tic for j ears The usual complaint 
15 mild bone ache xxhich is worse 
at night acute exacerbations 
rarelx occur The pathologx is 
readilj demonstrable roentgenologicallx Fxacuation of the pus 
iisualh ex entuates m prompt healing Cultures are generallx sterile 
and w hen positix e the organism is almost alw aj s the staphj lococcus 
Complications of Acute Osteomyelitis — Abscess is the most com 
mon complication (2o to 50 per cent of cases) It maj be intra 
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osseous, subperiosteal or intramural Joint cotnplicafions are le«s 
frequent and occur m 5 to 10 per cent of the cases, effusion be- 
ing more common than suppuration Groicth disturbance following 
osteoni\ ehtis consists of either lengthening or shortening of the 
bone, depending upon n hether the diaph\ sis or epipln sis is in\ oh ed 
Lengthening ma^ be produced b\ diaplij«eal disease from h\per- 
emia and oi er&timulation of the growing epiphvsis, and diminution 
or cessation of growth ma\ result from either infection of the 
epiph\ seal cartilage or detachment of the epipln sis A i^ceral com- 
plications are unusual except in ca«es of secere hacterieraia Am\- 
loid degeneration is rare 

Prognosis — ^^hcrea3 the statistics of different authors exhibit 
wide \ariations, the a\erage mortalitj rate appears to he about 
10 per cent Initial sepsis is the dominant lethal factor and mo->t 
deaths occur m the first week Skull cases are particularh <5erious 
due to the danger of intracranial complications, and spinal legions 
maj e\entuate in meningitis Se^e^e p\ arthrosis is aLo a grace 
complication Insofar as the local lesion i> concerned, ostcomvthtis 
of the long bones offers the best prognosis The sesentj of the 
bactenemia maj be roughh exaiuated b\ the number of colonics 
a rapid increase in number is ominous, likewise, endocarditis, 
hemorrhages into the skin and icterus Reco%en does not alwa\s 
occur m “sterile culture ’ cases as a late bactenemia or fatal c-orn- 
plication max develop 

Permanent cures probablx obtain m 50 to 75 per cent of ca'-es 
and these occur most often m xoung children Recurrence, however, 
max develop after manv \ears of apparent cure Disturbance of 
bone growth is evidenced in a small percentage of caves lb arthrosis 
generallv eventuates in ankvlosis, amputation, however, is vtidom 
necessarv 

TREATMENT OF ACUTE HEMATOGENOUS OSTEOMYELITIS 

This comprises the treatment of (1) the general infection (hac- 
tenemia) and (2) the local lesion 

Repeated blood cultures should alnavs be taken la. cause a single 
or several negative cultures max be followed bv positive findings 
In the presence of bncteriemia, repeated cultures give a rough 
ev aluation of the progress of the disea*« an increase in the number 
of colonies connotes an aggressive liacteneniia and a decrease 
indicates subsidence 

Climcaliv the cases compnse three groups (1) Those with sterile 
blood cultures {2) positive cultures in fulminating tvpcs, and (5) 
positive cultures m the average case In Groups 1 and 2 there is 
no indication for immediate operation in the former the pnx-css is 
well fortified bj Mature and then. i» a definite advantage m waiting, 
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in the litter tlie focal process is an inconsequential part of i multi 
plicitj of foci In Group 3 operation is onK indicated in certain 
cases in nliieli the bactenemn is progrtssn elj increasing and there 
IS reason to behe\e it is due to spreading thrombophlebitis m 
the bone In such cases ridicil ostcotoinj should be performed to 
rcraoie all foci 

Indications for Operation —In the absence of Inctencmia and in 
the aiengt case accompanied b\ mild infection operation is con 
traindicatcd unless suppuration threlops nitliin the bone beneath 
the periosteum or in the soft parts 

Alaiix surgeons believe tint immediate operation is indicated m 
all cases of acute osteomxelitis Ihe Inpotliesi-, is predicated upon 
the concept of Incteneraia developing from the bone lesu n This 
lum e\ er onh occurs m unusual cases of spreading thrombophlebitis 
Moreover an ill timed operation mav actualU precipitate bacteri 
emia m a prev louslv sterile bio k 1 stream 

In the absence of pus delav in operation has mam adv antages 
unuivolved hone tissue is conserved the thrombophlebitis is not 
spread b\ operative trauma small sequestra espetiallv mtracapsu 
lor segments from acute epiplivsttis are absirbed and a certain 
number of casts recover without operation Ihsohitc iiimohihui 
iion of ihe part is imperatirc through the aid of a splint of moulded 
plaster Wien joints are involved suitable traction should also 
be provided Lwopt m knec-joint infections pv arthroses are best 
treated In eonsenatue measures unless the capsule ruptures and 
the soft parts become invaded 

lilt cardinal indication for operahoa is the presence of puru 
lent material Tins should be ev aciiated bv the simplest procedures 
with minimum damage to the bone tissue A subperiosteal abscess 
should be treated bj incision of the periosteum and drainage (soft 
rubber tubular drainage) A me<lullar> abscess when localized 
mav be ev acuated through drill holes extensive medullarv siippu 
ration however requires adequate osteotorav for drainage In 
general osteotomies are reserved for a later stage when sequestra 
tion and imolucrum formation have occurretl 

Tollowing conservative operative treatment one of two conditions 
will obtain (1) The lesion will heal or (2) necrotic bone will be 
sequestered in about sex weeks As prevnouslv stated (refer to 
Pathologv) small sequestra mav be removed bv molecular erosion 
and larger segments roav either become rev asculanzed and incorpo- 
rated with the bone or be spontaneouslv extruded Large sequestra 
require operative removal (sequestrotomv) 

Sequestiotomy —This procedure becomes indicated when the con 
stitutional reaction has abated and senal roentgenograms indicate 
that the segment has separated and that revascularization is not 
ocoumng llie operation sliould be performed under general 
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anesthesia The wound is (nrefull\ sterilized b\ scrubbing Mith 
green soap and water follo\ved b^ ether and the surface is then 
painted v.ith iodine All granulation tis-^ue is curetted from the 
sinuses The incision is planned as will best approach the diseased 
bone and as little intolucrum as possible is remoted to extract the 



sequestrum cii wow Tlie c*i\iti is then packed with loiloforni 
gauze col ered w ith a sterile dressing and the extrcmiti isimniohil 
ized Most cases progress in a sterile manner and the wound is 
accordingli undisturbed for two weeks Tlie patient is then taken 
to the operating room and the dressing remoiwl If tin wound is 
clean secondarv suture of the soft parts is performed and in man\ 
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instances permanent heahn/j occurs If infection develops the 
wound IS prompts reopencil and drained 

Hyeienic dietetic Measures — These are Inj^Iih important during 
con\ alescence abundant fluids high caloric diet fresh air sun 
shine or artificial ultra Molet irradiation hcmatinics etc Repeated 
blood transfusions are of great aalue in cases of se\ere secondari 
anemia At times \accines and bacteriophages are also helpful 
Chemical sterilization of the blood stream with mercuroclirome 
or gentian \ioIet is not recommended 

CHRONIC OSTEOMYELITIS 

B\ common usage the term chronic osteonuchtis is applied 
to cases which do not heal following the usual regimen of treatment 
and pursue a chronic course Per'^istence of the patholog% ma\ be 
due to one or a combination of sexeral causes (1) foreign bodies 
Segments of dead bone, either complcteli sequestered or incora 
pleteh re^ascuhrized art the most common cause of chroniciti 
(2) lieleniion oj vijccied foci As preiioush mentioned infected 
bone foci occur frequenth (Fig 43 ) In some instances temporary 
healing occurs followed In recrudescences Foci of infection mav 
also be retained m the iniolucniin or m the scar (3) Insufficient 
drainage Pocketing raa\ occur in the bone or «ioft parts (4) Ripid 
ualh ma\ preient cicatrization (o) Joint tmohement (0) Poor 
general condition of the patient Thi» important factor is often 
o\ erlooked 

Treatment —This comprises both constitutional and local 
measures Prolonged infection often so debilitates a patient that 
the pin siologic processes of repair become exhausted It cannot be 
too strongly cmphasizeil that bvgienic dietetic measures combined 
with hchotherapi and repeateil blood transfusions are extremelv 
valuable Children appear to thrne best at the seashore 

Local Treatment —This is goi emed bv the underh mg pathologi 
In general it comprises (1) The reinoial of all infectious foci m 
the bone involucnim and scar (2) sequestrotomi and (3) a suit 
able toilette of the viable l>one to promote pennanent healing A 
properlj planned osteotomv shoiihl permit of free access to the 
pathologv After an adequate mcision has been made in the soft 
parts the periosteum is incised and elevated for about one-third 
of Its diameter This should l>e performed close to the cortex to 
conserve the cnmbrial laxer A sizable oateotomv wedge is then 
removed (often the involucrum) and the cavitv of the bone is 
earefullj explored for granulation tissue (infection foci) sequestra 
and jagged bone particles all of which should be meticuloiish 
removed Bone sinuses should be explored and thoroughlv opened 
\fter all the evidences of infection and foreign bodies have been 



152 


I^FECTIO\S OF BO\E 


remo\e<l, the margins of the bone ca\nt\ are cut awa\ so that no 
o\erhanging edges rem-im and a smooth troughing of the bone 
results (Fig 44, -4 ) This ma^ be treated b^ alIo\\ing the soft 
parts to fill the ca^ it\ or a plastic mu‘!cle flap ma\ be in\ erted and 
anchored b\ a fen sutures (Fig 44, B ) Primarj suture of the 
o\ erlnng «!tructures, or partial suture n ith drainage, is not recom- 
mended The former almost aln'a\ s fails and the latter is attendetl 
b\ infection and subsequent sinus formation Some form of open 
treatment is definiteU preferable Man\ surgeons pack the novmd 



Fiu 4-1 — 4 ‘^aucvmation of shaft in obnmic o*teosir?Iitii B obliteration of caTit> 
b> muscle inversion 

tilth iodoform gauze and renew the packing until lieahng obtains 
b\ granulation Bone repair results from the osteoblastic tissue 
lining the caiitt and especialK from penosteal ostcogtne-is Others 
fator secondary suture of the soft parts after the wound has been 
sttrilized In the Carrel-Dakin technic ^Micn siicct*>sful, tlie con- 
\alesccnt period is greath shortened In certain ca'Cs of exten-ue 
diaphtseal m\ol\ement m a paired bone (radius, ulna, tibia or 
fibula) subperiosteal rc-<a:tion is adxocated The periosteum is 
carefulli elevated from the entire shaft and thi diseased diaphvsis 
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IS rcrao\e(l tare being taken to preserve all healtln mvolucral 
elements) A new shaft is regenerated b\ the cambnal la\er of the 
periosteum In v oung thildrtn this forms npitlK and a substantial 
shaft 15 reproduced 

Orr Teclmic —The method advocated bv Orr (19‘’3) has gained 
much fav or Its underlv mg principles comprise adequate drainage 
and prolongetl absolute immobilization Onlv one operation is 
performed at anv stage of the disea«!e The bone is exjiosed bv a 
wide incision and all necrotic osseous tissue is meticulousK remov ed 
The cavitv IS then sauccrizcd tliorouglilv dried and packed with 
vaseline gauze Dn dressings are applied and the evtremitj 
mcludmg the joints above and below is enclosed m a plaster cast 
in the neutral position (Orr emphasizes the importance of abso- 
lute rest and adv ocates braces for months after healing has occurred ) 
Jbe dressing within the cast is undisturbed for four to eight weeks 
unless severe pain or hvqierpv rcxia develops The ofTensive odor is 
inconsequential All auti'^eptics are interdicted also frequent 
dressings as the latter mav introduce secondorv infection The 
vaseline gauze is graduallv extruded often witl small sequestra 
adherent tc it The immobilized joints regain function with usage 

Recrudescences —In manv healed cases of chronic osteoravehtis 
recrudescences occur from time to tune accompanied b\ acute 
pain and pvrexia Trauma is a common provocative Immediate 
surgen is tneddiesonie and often unnocessarv as most cases subside 
under adequate immobilization and wet dressings 

Sterilization of Wounds Sterilization of o&teomvelitie wounds is 
best accomplished b\ the Carrel Dakm technic The solution is 
often irritating to the tissues of voung children and should be 
diluted ^acclnes and bacteriophages appear to be definittlj vain 
able in certain cases The maggot treatment is not recommended 
When eraploved a prelimimrv prophv lactic dose of tetanus anti 
toxin should be administered 

Osteomyelitis of the Irregular Bones —Tins condition is often 
complicated bv joint mfection and is best treated b\ ultraconserv a 
tive waiting Operative trauma mav incite fulmination In time 
the sequestered segmmls ore ertber absorbed or e'vtruded aud bea\ 
mg follows 

In obteomjelitis of a long bone complicated bj pv arthrosis 
attention should be directed to tl e joint rather than to the bone 
lesion However when necrotic bone segments protrude into a 
joint thej should be removed together with all traces of dead 
bone and granulation tissue XTie joint is then maintained in a 
position best suited for usage as ankvlosis generally follows 

Osteomyelitis of the Skull — Infection of the flat bones of the 
skull presents certain specific manifestations It mav result from 
trauma smus disease or be of hematv^enous origin Depending 
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upon tlie pathogenesis, the oateoin\ elitis may he locahVcfl or dilTuse. 
In the former, generall\ a secjuel of scalp wounds, tlic infectcti area 
is usualh small and confinwl to the outer table. With seciucstra- 
tion, small <!picules are extruded. The dllfiiNe or 'Spreading tjpe is 
due to thrombophlebitis of the diplotic \eins Thrombotic ol>- 
struction of these large radicles produces necrosis of both the inner 
and outer tables I’pidural and pericranial abscess often de\elop 
therefrom and at tunes subdural abbess or meningitis. With 
subsequent sequestration. Large portions i)f the bone may lie ev- 
tnided Osteoblastic acti\it\ is at a minimum or cntireK lacking 
in such cases and the hone defect U jiennancnt. 

EPIPHYSITIS 

(0'«TFOCnO\DIUTIS.) 

Epiph\sitis ma\ dc\clop in an\ ossification center during the 
period of active hone development The variwl etiologic factors 
csimprise trauma, infection, lues, endocrine disturbanc'es and 
avitaminosis At times the causative factor is ob'cure. 

Trauma mav be follow o<I b.v hcinorrhage with resulting necrosi>, 
fibrous tissue development and loss of tlie epiphvseal cartilage. 
I'ndocnne disfunction of the pitiutarj, parathvroiil or nilrenal 
glands (ixissiblj also of the th\ roid) inav cause disturbances of botli 
growth and ossification Infections are di«ciissc‘d under “Osteo- 
mvelitis.” lues under ‘ rf.vphilis of Bone,” and v iiamin deficiencies 
under “Rickets" and “Scurvv " Depending upon thepathogenc‘'is, 
definite ev idenc-es of cpiphv sitis mav lieexhibitisl rocntgenologicully. 

Symptomatology. — Although the s\inptoms vary with the t.vpc 
of pathology , thev are chiefiv tho'O of pain, ilisabllitv , local temU r- 
ness, swelling and deformitv Rccovcrj generally follows rest, 
appropriate supl>ort and removal of the cause 

Osteochondntis Deformans JuTenilis Coi® (Ix-gg's Disease, 
Berthes’ Disease. Coxa ri.ina. Bscii«loco\.Tlgia). — 'Hie disease occurs 
111 the second decade, clueflv in adolescent Ihiv s, and is characterizisi 
b\ changes in the cpiplivsis of the hip Of unknown origin, it has 
!>een attnbuteil to infection, tiilicrculosis. rickets and c'ongcnit.al 
defects of the femornl head and acvtabuhim 

Pathology —The most distinctive features are fl.atlcning and 
fragmentation of the lieaci of the femur. The flattened head ina> 
luilge bev ond the acetabular margin and tlie joint cav itv contain an 
excess of synovial fluid In advanced cases there is progressive 
necrosis of the central portion of the tpiphvsis. followcs! by «ecjiics- 
tration The prtK\s> nnv extend through the cpipliv-s-al plate 
into the femoral neck and the nectahiiliim mav also In'tsiinc im gii- 
lar 'Hie stapliv hxximis has l»ecn isolated frecpicntlv from the 
iu*cn)tic bone. 
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Symptomatology —The onset is insidious Most often a limp or 
slight pun attracts attention (The roentgen n\s ma% exhibit a 
disproportional amount of pathology ) Lxamination in the earlx 
stages re\eals limitation of abduction and internal rotation later 
the thigh and gluteal muscles exhibit atropln Shortening may 
al^o deselop from iinoKemenl of the epiphxseal cartilage and 
femoral neck 

The earliest roentgenologic finding is flattening of the femoral 
head later the tpiphj <is ina\ become irregular the neck thickened 
and the articular outline blurred ^^Ith regeneration normal 
densitx is restored in the neck and head but the latter remains 
permanently flattened 

Diagnosis —The paucity of s\niptoms in relation to the extensne 
patholog\ IS often striking Tuberculosis is associated uith more 
pronounced s\mptoms pain muscle spasm night cries and slight 
e\emng pyrexia also greater rltstruction rarefaction and atrophy 
are exhibited roentgenologicalK Uepcited negate e tuberculin 
tests exclude tuberculosis 

Treatment — In earh cases satisfactory hone regeneration is 
effected by rest in bed ivith ample sun or artificial ultra Molet 
irradiation This should be suppleoiented mth a dietetic hygienic 
regimen fresh air high caloric diet hematimcs fish In er oils or 
their concentrates and Mosterol \d\auced cases require plaster 
spica immobilization of the leg in abduction and external rotation 
for se\eral months Tlie treatment should be continued until 
adequate bone regenerition is demonstrable m serial roentgeno 
grams Ihe ultimate outcome is good at times there is slight 
reswUval Unutatyon of abdueUon and yntemal rotation 

STPHUJS OF BONE 

Syphilis of the osseous system in infants and children is almost 
always congenital or hereditary In the former infection occurs 
from the luetic mother and in the latter from either parent or both 

The lesions arc tertiary manifestations of gummatous formation 
and comprise osteocUondrrtys pervostvtis osteitis osteoraveUti^i and 
arthritis The bones most commonly affected are the tibia skull 
and phalanges and less frequently the sternum metacarpal and 
tarsal bones 

Osteochondntis —The condition is often present m congenital 
lues being manifested by sensitnesnellingsin the epiphi seal regions 
at times accompanied by synoMtis The granulomatous infiltration 
of the epiphy seal cartilage and metaphy seal zone results m necrosis 
and m adyanced cases epiphyseal separation often occur» The 
latter niav be confused nith fracture Regeneration folloiis appro 
priate treatment In older children a chrome form of osteochon 
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(iritU (KXti'>ionaII\ dtxclop^ which Mmulatc^ tiilitrciilo'is (\(*n (iuV 
joint) Scfiiifvtr.jtion nnd Mnu> fnnnntion may follim witli rcMilt- 
inp nnk\ In'll". The clinical ctJiirsc U rcUli\<l\ painlcv. nnd afchnlc. 

Periostitis. — iVriosttal in\aMoii Ji\ the spinichit.v oauri chi*H> 
diinnp the fifth nnd sixth jtars nml most cnniinnnK iiunho the 
tdna Tile proHfcratne innnnimntion pnHlncrs n painful locahni! 
thitkcniiig o\cr the shaft whith frc<|iicntl\ t!c\cIopi new hone or 
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hanl mxluh*". The pnK'i'c* iinj tra\<r"4* the IlaMrsian canals of 
the (sirtex nnd inxohe the cancellous ti-sut nnd marrow with 
n~>iiUnnt liifFiiH* h\ {h ro'ltMs nnd ctiraiiip of the tihia (sabre tibia), 
(’oiuirslv. the pmmil<jm.atoii". tN-.ue mi\ primanh invadt the 
marrow ami -pnad to the ci»rtcx (l^'teolll\^lltl■«). Ih-stnictise 
m\oI\cnunt of the Intiij nofl cartilaginous fraimwork of the nrec 
n*'iilts in saddle nose 
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Arthritis —In carl\ sjphilis, nocturnal arthralgia maj occur 
without structural or functional changes Hydrarthrosis, charac- 
tenzetl h\ simple serous effusion ma\ also de\elop The condition 
IS often s\mmetrical and in\oI\es chiefly the knees eJbous and 
wnsts Bilateral invoUemciit of the knees (Glutton’s joint) may be 
associated avith inter&titml keratitis In late sy-philis, gummatous 
osteochondritis, osteoarthritis and osteoin\eJjtJS frequently occur 
coucomitantK The prohferatue and destructive processes extend 
not only to the joint surface and articular cartilage but may also 



Fio 4G — Syphilitic osteopenosUtia of the faunxirua causing bowing 

in\oI\c the periarticular structures The joint becomes swollen 
and tense the o\erK mg skin pale and shin\ , but there is little pain 
or limitation of function The process is definiteh less destructive 
than tuberculosis and rarelv results lu ankylosis 
Dactylitis — Sv-plnUtic dactvlitis is often confuted with tubercu- 
losis It 13 painless, often multiple, more prohferativ e than destruc- 
tive, and exhibits little tendenev to suppuration or sinus formation 
Charcot’s Joint — Juvenile tabes’ is rare It is cliaracterizcd 
by marked bony outgrowth, synovitis, and p unless joint mstabihtv 
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Syphilitic Stigmata — Certain stigmaH are usualh exhibited at 
fourto 'iis^eeksthechild ma\ de\eIop rhinitis snuffles pemphigous 
eruptions of the palms and soles fissures and mucous patches about 
the mouth and anus and enlai^ment of the Ii\er and spleen Tlie 
first dentition is dela\ ed and the second fault\ Hutchinson s teeth 
pegged teeth Fournier s teeth or the tubercle of Carabelli max be 
exidenced Interstitial keratitis and eighth ner\ e deafne^^s occur 
most commonh at pubertx -Vdenopathx of the epitrochlear and 
posterior cervical nodes occurs \er\ frequentlv 

Diagnosis Thia mav be made b\ identifving the treponema or 
bv the complement fixation Was*^ermann and fiocculation tests 
The roentgenologic findings are those of bone destruction and pro- 
liferation Luetic osteochondritis exhibits enlarged and irregular 
cartilage plates but not the saucer like appearance of rickets 
\ defect m the metaphv sis is also commonh present (Fig -lo ) 
Bone atrophv is unu ual and am change m shape is due to the 
lavnng down of new bone (Fig 4C ) 

Treatment bpecific therapv comprises the intramuscuhr admin 
istration of neoarsphenainine (neosaharsan) supplemented bv 
bismuth or mercurial injections mernirial inunctions or bimodide 
ofmercurv oralh Surgerv is seldom indicated except for extenaiv e 
bone destruction or plastic repair of nasal and mouth lesions 
Ca«es of non union following fracture which are uninfluenced bv 
antiluetic treatment mav require bone transplantation 
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liCXIGX BO\C GUO\\THS 

y)one growths reflect the general features of bone de\clop- 
incnt and in inanj respects are cancaturcs of normal osteogenesis 
The outer Ia^ er of tlic periosteum is composed of fixed fibroblastic 
cells and the inner of osteoblastic Tumors den\ ed from the former 
remain defimtcK fibroplastic, whereas those originating from the 
latter produce osteogenic growths Other sites containing osteo- 
blastic tissue from which osteogenic growths ma% arj*>e are the 
inner surface of the cortex, the Haicrsian canals, the endosteum 
and its traheculre 

Discussion of the growtiis will lie in accordance with the nomen- 
clature and classification of the American College of Surgcxins 

1 Benign osteogenic tumors 

(o) E\OStOS)3 
(6) O'steoma 
(e) Chondroma 
(d) Tibroma 

2 Inflamniator.\ conditions that mn\ simulate bone tumors 

Jfjositis ossificans 
Osteoperiostitis 
(a) Traumatic 
(fj) Siphihtie 
(c) Infectious 
Osteitis fibrosa 

3 Benign giant-c-ell tumor 

4 Angioma (benign) 


EXOSTOSIS 

Exostoses art irregular outgrowths of bone to which the term 
tumor IS not strictls applicable ' The growths develop tominoiib 
from the penostcum (exijstoses) and \etj carelj from the endosteum 
(cnostoses) Arising in bones preformed in cartilage, the% generaili 
occur as multiple cartilage-capped tumefactions on the shafts of 
long bones near the epiphjses A single exostosis is unusual At 
tunes the growths present a svmmetncal arrangement (epiph^iseal 
aclasis) 

■ Deer antlers are the most remarkable noaftMca occurring in the animal kingdom 
These extensive growths of perfect Ijone atrurture are dc' doped within three or four 
months and ate shed and reproduced annually 


( 159 ) 
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BE\IG\ BO\B GROWTHS 


Etiology — The tumors appeir to be as‘«oci‘itef* ith some growth 
disturbance ahich produces an abnonaal proliferatioa of cartj/age 
in the region of the epiph\seal plates De^elopIng as abortne 
growths from independent bone centers the\ become relatneK 
farther remo\ed from the epipb\sis as the shaft lengthens The\ 
ha\ e aKo been attributed to misplaced periosteal cartilage rests 
Histology — \n exostosis, represents all the phases which occur 
in the genesis of normal bone preformed m cartilage Beneath the 



Fig 4” — Mult pie e\ost09e3 


h\ aline cap calcified cartilage rests upon an oa'^eous base, and the 
central part contammg marrow elements and fat ma^ communicate 
with the medullaia cai it\ Growth and o^slficatlon of the tume- 
factions usuallv cease with full skeletal deteJopment Although 
the tumors are essentialh benign the\ are ne\erthelcss subject to 
sarcomatous degeneration in certain instances 

Symptomatology Fxostoses are probabh present at birth but 
are seldom recognized before the fifth \ear Between then and 





OSTEOMA 


101 


puberty the snnll inns'^es increase to ^‘l^lous sizes and shapes and 
at times inhibit normal bone gnmth A\Ticreas the growths ma\ 
occur in an\ of the bones preformed in cartilage the long bones 
of the extremities and the short long bones of the hands and feet 
are nnolved most commonh Ad\entitious biirsie ma\ co\cr the 
tumefactions and communicate with an adjacent joint The sub 
ungual bon\ tumor occurring beneath the nail of the great toe is 
a solitary exostosis which develops from the imier aspect of the 
terminal phalanx 

Diagnosis —"Multiple exostoses occurring m earh life are readiK 
diagnosed roentgcnologically (1 ig 47 ) boIitar\ growths ma\ at 
times be puzzling A circumscribed encapsulated slow growing 
osseous tumor which arises from and is directh continuous with 
the cortex and which does not produce lione erosion is manifestly 
benign \t times an irregular calcification zone is demonstrable 

Treatment — Slow growing exostoses which do not produce pain 
dysfunction or disfigurement max be disregarded as their groyyth 
ceases xyith full skeletal deyelopinent In rare instances they regress 
and disappear spontaneously Ilapid growing tumors howexer 
connote malignancy and require prompt eJrtir])ation The growth 
should be cxiinpleteh remoxed and the base cauterized to prevent 
recurrence Amputation mav be elected for large phalangeal 
exostoses 

OSTEOMA 

Oateomas art tumors composed of lione and arising from bone 
Although the appellation should be restricted to true neoplasms 
histologic study at times fails to distinguish simple hyperplastic 
growths from true osteoma^ The latter are formed either U\ direct 
proliferation of osteoblasts or through an intermediate cartilage 
stage False osteomas resulting from metabolic disturbances or 
associated with mflammatorv processes develop as flat flakes or 
spur formations and are designated osteophylcs Sharp prominences 
due to periostitis or osteomvelitis are termed spurs 

1 rue osteomas ocaimng as independent progressix e bone tumors 
unassociated with mflammatorv conditions are uncommon Con 
gemta} cs<€s fraie been recorded Dtic to lerj sJo?r grou-th rate, 
the occasional osteoma developing m childhood often escapes 
attention until adult life 1 he genus contains tw o species compact 
and cancellous osteomas 

Compact Osteomas — These liard tumors arise chieflv from bones 
developed m membrane Of the flat bones of the skull the frontal 
and parietal are most commonlv involved Tlie growths are usualh 
sessile of eburnated coiisistencv and grow verj slowly (Fig 48) 
Histologically the exceedmglv dense compact bone exhibits a vari- 
able degree of osteoblastic attiv it^ The tumors also occur in the 
11 
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% ertebra frontal and matilHn sinuses roof of the orbit external 
auditors meatus and mandible (Fig 49 ) Those of the frontal 



Fi<3 48 — O teoma of the sVuH fi t d covered at four jes a of a^e 



F <3 49 Oiteoma of the frontal e ous 


sinus and of the orbit occasionallt attain a remarkable size Mam 
mandibular tumors diagnosed osteomas pro\e to be odontomes 
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Cancellous Osteomas (Spongiosum) —Cancellous osteomas mmuc 
the structure of cancellous tissue Occurring more frequentK than 
the compact tjpe their production is Imiited to the period of actne 
bone groivth lhe^ appear to be the product of some irregulantj 
or defect of bone cicielopracnt possibU a minor degree of d\s 
chondrophsn Occasionally there is a familnl histori The 
gronths occur as rounded or mushroom shaped tumors in the 
\icmit\ of the epiphises of long bones (lig 50) At times thev 
are multiple The dome of 
the tumor is generalb capped 
with cartilage and growth con 
tmues until tlie cartilage ossi 
fies Occasiomlb the turnon* 
are grooied for the passage of 
tendons 

Symptomatology — 0 teo 
mas are painless tumors of 
^e^^ slow growth and often 
fail to attract attention before 
attaining large size Thci maj 
be discoicred accidentally or 
d\ sfunction or redes pain may 
be the first snnptom The 
latter is especnIU common 
m growths of the frontal or 
ma'allan sinuses (I ig 40 ) 

The tumors at times become 
detached sponlaneoiisb 

Diagnosis True osteomas 
are chancten/ed bi leri slow 
growth posituerocntgenologic 
findings and the absence of 
inflammation Histologically 
they exhibit eiidence of defi 
nite osteoblastic tissue prolif 
eration False osteomas are 
associated with mflammatorv 
lesions are limited in size and reieal slight or no osteoblastic 
actix ity 

Treatment —Being defimteh benign tumors of exceedingly slow 
growth osteomas require no treatment unless they produce pain 
deformiti or dysfunction Eburnated growths require good instni 
xnents for remoi al 
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material Tollov, mg roentgenognphic stud% the presumptiv e diag 
nosis ^\as clionciroma At operation the growth jn\ohecI the upper 
third of the dnphxsis being hmited stipenorh bj the epiphjsis 
the posterior surface of the shaft was also eroded hollowing 
enucleation the walls of the ta\itj were cauterized and the wound 
was packed with iodoform gauze Pathologic report haahne 
chondroma Infection followed which subsequentK in%ol\ed the 
knee-joint Amputation was performed four months later The 
growth at this time rciealed 
osteogenic sarcoma Death 
resulted from pulnionari ineta 
stages 

Diagnosis Tl e historx is 
irrelevant the chondroma 
ma\ be discovered accident 
all\ or attention be attracted 
to It bv pressure svmptoins 
dvsfunction or rareK through 
spontaneousfracture Multiple 
chondromas and the solitan 
encapsulated lobuhted tape 
which develops in the epipbv 
seal ends of the diaph^sesof 
long bones are readil) diag 
nosed roentgenologicallv 
Atipical cases simulating os 
tcitis fibrosa cvstica bone 

sts or giant cell tumors mav 
require punch biopsv or ex 
ploration for diagnosis (The 
cartilage which occasionalli 
occurs in mixed tumors of tlie 
salivarv and lachrjmal glands 
the breast and testis does 
not pertain to the genus chon 
droma ) 

Treatment — Asvmptomatic 
slow -grow mg tumors require no 
treatment Acceleration of growth rate connotes mahgnancv and 
for that reason rapid grow mg chondromas demand prompt removal 
The tumor and its capsule should be completeh extirpatefl and the 
cavitj cauterize I with carbolic acid or the actual cauterv Pxcept 
in pedunculated growths it is adv isable to remov e too much rather 
than too little of the adjacent bone as recurrences are common after 
incomplete exsection Tliev are extremeli dangerous 

Bcchondroses — The tvunorsare small local outgrow tlis from pre- 
existing cartilage Thej occur uncomoionh and develop chieflv 
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at the costo-sternil junctions in association uith rickets along the 
edges of articular cartilages and on the lar\Tigeal and nasal tn 
angular cartilages Trauma and inflammation are common etiologic 
factors 



Fl;. do — Alult pie o teochondroma of the rad us causing retardal on of groirth 

The growths occur as small smooth irregular tumefactions and 
are either discovered accidentalK or attract attention through dis- 
function or pain Their histologic pattern is the same as the 
cartilage from winch the\ develop Asvroptomatic ecchondro'cs 
mav be disregarded 

Synoml Condromas Tlie vnlli of large joints whicli become 
h\ pertrophietl through chronic infective nr metabolic di turbanccs 
are at times subject to hvahnosis and calcification -Uf hough pare 
hv alme v ilh mav result therefrom an admi^ure of calcific granules 
generalh occurs The resulting nodules mav become detached and 
produce joint mice Tlie patholfgj is cascntialK one of adult 
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life and arthrotom\ for the renio\al of loose s\TioMal cliondromis is 
seldom required m childhood 

Osteochondromas — The tumors are composed of both osseous 
and cartilaginous elements The\ ma^ de\elop primarili as osteo- 
chondromas or result from osteogenesis in a pree^sting cartilat'e 
tumor The usual tx'pe is composed of poorh calcified Inahne 
cartilage surrounded b\ an osseous or fibrous tissue capsule 

At times congenital, the 
growths general!} del elop 
dunng childhood and im oh e 
chieflv the shafts and joint 
ends of long bones ^Tien 
multiple tumefactions occur, 
some raa\ be regressn e while 
others are enlarging The 
tumor growth usualh cessates 
mth full skeletal de\ elopment 
Multiple Tumors — Exten- 
sn e multiple osteocliondromas 
are probable related to chnn 
droplasia and are occasionalh 
familial The tumors fre- 
quenl]\ inhibit bone growth 
and extreme stunting there- 
from max result in dnarfism 
Retardation of radius gronth 
max produce an ugh deform- 
itx (Fig oo), and an arrest of 
fibula growth, pes xaJgus 

(Fig 5G) 

Histology — Tlie tumors 
Iiibit a persistence and oxer 
growth of poorh calcified 
cartilage in which the cells 
are disorderh arranged in 
xariable size and form \t times the epiphxseal plates are 
obliterated and multiple osteophx tes max dex elop from prolonged 
Ossification -ythough esscntiallx benign osteochondromas ma^ 
rarel} undeigo sarcomatous degeneration 

Diagnosis —Multiple and txpical soIitar\ tumors are readil\ 
diagno'ied roentgenologicalh Thex aredefiniteh encapsulated and 
often exlubit osteoporosis and a pohcx tic appearance x\ath more or 
less pronounced interlobular septa (Fig o~ ) Mthoiigh the com- 
pact bone of the shaft ends max be deficient there is no cxitlcnce 
of bone infiltration or destruction (Fig 5S ) 



Fig 5S ''ohtao oateochondroma 




V} OSim OSSIFICA\S {TRWMATICA) 171 

Treatment —Slow -grow mg tumors which do not produce disfunc- 
tion pressure SMiiptoms or arrest of bone growth should be kept 
vmder obser\ ation OccasionalK irradiation w ill produce regression 
and pnrtnl ab*?orption Rap^dIt^ of growth howeier should 
alwavs arou'se the suspicion of malignanci In such instances 
complete extirpation of the tumor with a wide zone of bone about 
the base should be performed promptli Recurrences are dangerous 
and tnaj be followed b\ malignant inetastases 

FIBROMA 

Periosteal fibromas of the long bones are uncommon and are 
usualh as'^ociated with trauma Pure medullarj tapes are eaceed- 
mgh rare hibrous ejntUs of the maxilla generalh projects into 
tilt mouth although in rare instances the tumor max deielop in the 
interior of the hone from ilexelopmenta! dentitional disturbances 
(Refer to Ppulis) I ibromas are frequenth subject to hxalinosis 
or calcification and at tunes to osteoblastic changes 

MYOSITIS OSSinCANS TRAUMATICA 

The condition is a locahzei! deposition of bone in the muscles or 
about their insertions Although trauma is the cluef etiologic 
factor there is probabli al&o an associated ilmthesis or predisposition 
to osseous formation The process occurs most often in the brachi- 
alis anticus following postenor dislocation of the elbow and m the 
adductor muscles of tfie thigh (riders bone) 

Pathology —The proliferation of both cartilage and bone appears 
to be stimulated bi the ettravasated blood in periosteal tears and 
muscle trauma Chondroblastic actniti deielops m the organiza 
turn of the clot and the resulting cartilage becomes transformed 
into bone (ossifiing hematoma) Histologic examination max 
exhibit new cartilage and bone in xaiaous parts of the organized 
clot The period of osteogenesis corresponds to that occurring in 
callus, the osteoid tissue dei eloping m aimut eighteen dais and the 
calcification requiring an ailditional two weeks 

Symptomatology —The swelling following seiere trauma usually 
subsides within a fortnight and persistence thereafter mai indicate 
a beginning ossifi mg mj ositis As the process develops the tume- 
faction becomes progressiieli firmer, at times increases m size and 
finalK attains the hardness of bone After four or fi\e weeks, 
horizontal deposits of bone parallel to the shaft axis are demon- 
strable radiologicalli (Pigs 59 and 60) 

The condition is painless imle-^ nen es are ini oh ed Progres^n e 
disfunction mai occur when the ossification deielops m juxtaposi- 
tion to a joint The process ma> remain stationarx or regret's and 
subsequently disappear 
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Dia^osis —Although a subpmosteal ossifjing hematoma nia\ 
mimic m\ositis ossificans climcalK, the roentgenogram of the 
former exliibits the broad base of the mass m contact u ith the shaft 
Periosteal osteogenic sarcoma maj follow trauma and in the earh 
stages simulate m\ ositis ossificans The perpendicular striation in 
the former and horizontal Jamellations in the latter are important 
differentials As the process ad^ances, sarcoma exhibits progres- 
sue and destructne growth whereas mjositis o&sificans remains 
stationary or becomes regressn e 



Fio 59 — Early mj o«Uis os'ifieans Fic 60 — Late mjoaitis ossificans 

traumatica traumatica 


Treatment — Ilest and cold compresses are indicated in the early 
stage and at a later period, diathennx and massage After o-vsifica- 
tion has occurred, the mass should be obsen ed for sei eral months 
as complete resolution max follow If regres>ion does not occur 
and symptoms of pam or dx function deielop the tumor including 
a lax er of surrounding tissue should be ex'^ected 
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MYOSITIS OSSrnCAHS PROGRESSIVA 

In this nre condition of unknown etiolop multiple nodules of 
hone dc\elop in the muscles and subcutaneous ti&sues (Fig 01 ) 
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The patholog\ has been attnbuted to a defective de\elopment of 
the terminal capillaries which results in multiple hemorrhages and 
subsequent ossification 

As the disease ad\ances the osseous masses gradiialh increase in 
size and number The process is essentialK painless unless nerve 
endings are irritated Defective stature infantilism and micro- 
dactylia are frequenth associated with the condition 

Treatment Painful nodules raa\ require excision Diets low in 
calcium and phosphorus iodides and glandular therapv have all 
been disappointing Therapeutic irradiation is of dubious v alue 

OSTEITIS FIBROSA 

Osteitis fibrosa occurs so predomiiiantlv in children that Ivoiiig 
termed the condition osteodvstrophia juvenilis It is characterized 



Fig 6'’ — Ostc t 3 fibrosa cyst ea of the biunerus Cort cal fracture follow ng trauma 

bv defective calcification and the development of fibrous tissue and 
c\ sts m one or manv bones of the limbs jaws trunk or skull The 
process occurs chieflv in the shafts of long bones espccialh the upper 
thirds of the humerus femur or fibula and pur ues a chronic course 
Its incidence is greater in males (In elderlv patients the disease is 
apparentlv related to osteomalacia and possiblv to Paget s oateitis 
deformans ) 

Etiology —The cause or cau es rMnain undetcrminei! In some 
instances there is a hi torv of trauma and m others hvjwrparathv 
roidism appears to be a factor 
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iMaiidl (1020) tfTected a curt in osteitis fibrosa c\ stica b\ remo\ mg 
a parathxroid tumor Sc'eral cases 11*1% e sub^equenth been 
reporteil b\ Barr Bulger Churchill ami others iii nhich the b^per- 
paratlnroidism uas .associated with a paratlnroid adenoma or with 
ddFu^e In pertropin and ln*perphsia of the glands 
Pathology —Bone tissue is replaced b\ ctlluhr fibrous tissue 
uhith miadcs the Ilaiersian canals and bone-marrow The shaft 
ina\ become expanded therein and the cortex thinned, the peri- 
osteum hoMcicr remains in- 

tact Occasionalh neii bone ^ i''i 

isfonneil The process rarelx i J 

iin oh es the cpiphmes { 

The cellular tissue inav In 

soften and produce multiple » 

cists, lined hi fibrous tissue ^Br> ^ 

and containing clear fluid « 

(osteitis fibrosa cystica) \ot it 9 

infrcquenth a feu giarit-cell Hk ■ 

areas line the cist iialts and f I M 

in some instances nath or ^ ■ 

giant-cell tumor del elops M 

■The cells arc of tiie epuhs ti-pc 

and arc probabh mfiamma- V 

obseners consider osteitis ^ 

fibrosa ci stica and giant-cell f 

tumors to be the residuum 
respectiicl^ of regressive and 

Symptomatology —Inter 

mittent or constant mild ach- 

inrr min ns i!sii!ill\ tliP fii-st Fio 63 —Extensive osteitis fibrosa cj-s- 
g pain is usuani Ilie nrst improved by paratbyroidectomy 

simptom tenderness and (Courtc^ of Dr u Hinshi 
swelling are variable In some 

instances a fracture occumng spontaneousli or following slight 
trauma, attracts attention to the condition (Fig ti2) In the 
generalized tipe similar changes occur in manj bones and the 
process mai be more extensn e (Fig 03 ) 

Diagnosis — Osteitis fibrosa cvstica can usualli be readili diag- 
nosed roentgenological]! The •anall medullari cist areas are 
scparateil bj fine traliecuW and the cortex frequenth appears thin 
and bulging beneath an intact penosteum Giant cell tumors, 
nhieh rarelv deielop before the age of fifteen lears occur almost 
alirajs m the epiphiseal ends of long bones and exhibit denser 
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tr!il)ccii!ation. McdiiHan piimma ina\ l»e t-oiifu'iup In addition 
to a positive Wa&somiann renetiuii, luetic stipinata may nl'O l>e 
pre‘^!nt A sharply outlmo<l mtranic<hillar> ranfie^l art'a, not 
accompanietl In fever, is highlv presumptive evidcncf of osteitis 
filirosa 

Treatment.— Ill tlie ahseme of pain, progressive prow th, increas- 
ing dcfonnitv, or danger of fracture in a vveiglit-lKariiig hone 
operative interferenee is contramdicateil. Hoentptn irnidiation 
often proiluccs repression and in rare instances sjMuitnneous re-dilu- 
tion occurs Pathologic fractures penorallv unite although c'aUifi- 
c-ation of the callus is dclavetl 

Operative measures comprise the removal of theevstsand tiirtttt- 
ment and cauteriration of the ciivitv with 9 j jx-r (tnt pltenol mu- 
trahred with alcohol \\1hii possible the dead space should Ik; 
ohhteratcil In collapsing the walls. In cases of extreme itirticiil 
destruction subperiosteal resection mav l)e<-oincnc«“ss.irj. A bone 
graft implant is then required for stabiliz.iti()n Althoiigli ostef>- 
ecncsis is slow, the siirrival rt Milts are iisiialK excellent and recur- 
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turbcd, the procesb pursues a slo’ss bwt progressn e cour'ie Extensn e 
tumors occasionally pro\e lethal from hemorrhage or infection 
The genus is clefimtely benign and does not metastasize 
Varieties of Giant Cells —Three ttpes of giant celU occur in 
pathologic lesions (1> In xapidU growing malignancies giant cells 
may be the result of karyorrhexis, the cytoplasm being unable to 
keep pace wth the rapidity of nuclear division Tlie multiple 
nuclei are irregular in size, shape and distribution (2) The so- 
called * foreign bodv” type of giant cell, occurring in tuberculosis 
and gumma, exhibits multiple nuclei which are either bipolar or 
eccentric in distribution (I) The giant-cell tumor tv^ie in which 
the multiple nuclei are of similar form and size, completeK separated 
from each other and occupy ing a central position in the cy toplasm 
The term "giant-cell tumor” is restricted to lesions in which the 
giant cells are predommanth thoseofType 3 ClinicalK such skeletal 
lesions occur in (o) osteitis fibroma, (6) epulis, and (c) giant cell 
sarcoma The giant-celf growth occurnng in osteitis fibrosa is gen 
orally considered to be of inflammatory character Epulis tumefac- 
tions arising in the gums or abeolar paradontiuro are definitely 
benign tumors and the term ‘ giant cell of epulis tvpe” is often 
employ ed to emphasize the bcnignitv of the genus ^\Tiether giant- 
cell sarcoma is definitelv neoplastic or the response product of 
inflammation remains contro\ersial 
Etiology —There is often an antecedent history of trauma and 
many consider the process a sequel of hemorrhagic osteomyelitis 
All giant-cell tumors, however, cannot be attributed to an initial 
hemorrhage Some apparently result from osteitis fibrosa cystica 
and others from the absorption of islands of cartilage which persist 
in the epiplnses in nckets and other bone disease At times there 
is no demonstrable etiologic factor and the growths appear to 
occupy a mid-position between that of inflammation and tumor 
Incidence —From Eig 04 it is evident that giant-cell tumors are 
uncommon before pubertv and usually develop between the ages of 
sixteen and twenty five years They occur chiefly v\here bone 
growth has its greatest momentum— in the lower end of the femur, 
upper end of the tibia, upper end of the humerus and lower end of 
the radius, also in the vertebne innominatiim and inferior 
maxilla They seldom originate m the shafts of long bones or in 
those preformed in membrane Anv bone mav be iniohed, how- 
e\ er, and m rare instances the growths are multiple 

Pathology —T\ pical tumors developing in the epiphyseal ends 
of long bones produce an expansile excavation of the cancellous 
tissue and a thinning of the shaft (Figs Co and 66 ) This results 
from concomitant destructiv e and productiv e processes \Mnle the 
grow'th tissue is destroying the medullary elements and cortex, the 
periosteum lays down new bone The tumor, destructive but not 
12 
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infiltrati\e, remains encapsulated within the periosteum 111(1 its 
new -formed bone shell, shatph demarcated from the normal sh^ft 
Cartilage acts as a definite bamer and a growth occurring before 
the epiph\ seal plate ossifies is generalK limited therebj ‘Although 
the epiphi sis mil be crowded b\ tumor tissue, the articular cartilage 
remains intact The neighboring joint is rarely iniohcd but at 
times raa^ contain a clear exudate 

Gross Pathology —1 his depends upon the tumors phase In 
active growing aggressive tjpes the tumor miss is composed of 
vascular cumnt jellj like granulation tissue, rather firm in con- 



Fig 64 — Curve illustrating the me deuce of giant cell tumor in rclal on to ago 
dotted ime females broken line males heavy line both Bcves comb nwl (Vflcr 
Kolodny courte*} of American College of Surgeons ) 


sistencj and uiottied with white ireis I pun division of tin 1 1{>- 
sule the tumor tissue tends to extnide md ooring nnv he pro- 
nounced The fibrous tiasiie stroma fonuiiig the polvcvstit w ills 
IS eisilv broken up except when calcified \^itli regression or 
follow ing radntion therapv the tumor mass becomes deiist r through 
attendant fibrosis and its central portion frequentlv c-ontams evsts 
In advanced growths with shaft involvement and thinning of the 
cortex pathologic fracture mnv occur 

Histology —The tumor consists of strom i and giant cells Tin 
former is composed of numerous cnpilhries and LIikhI sp-Kxs 
supported bv alooselv woven network of spindle round oriHihgonal 
cells rieomorphism does not occur Tlie giant ctlU, few or mniiv , 
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are looseK embwlded m the stroma Tlie^e large opaque acidophilc 
cells contain multiple small o\aI nuclei of eciual size di tnhutcd 
throughout the centra! portion of the c\toplasm The cells often 
appear like knots at the junction of endothelial strands and art 
thought to be of endothelial ongin Although the tumor capsule 
ma\ exhibit osteoblastic acti\it\ atcpical bone formation in the 
tumor substance connotes malignanc\ It is remarkable that such 
\ascular structures do not metastasize e\en after treatment bj 
curettage 

Symptomatology —Constant pain of a dull boring character is 
usualh the first s\ mptom followed h\ progressnedi>ahiht\ I-itcr 
a swelling ma^ de\elop In other instances due to slow growth 
rate and lack of mtrapenosteal tension swelling mac first attract 
attention Tenderness is less constant than in osteogenic sarcxima 
Adcanced growths in weight Iieanng liones occasionallc tau':e patho- 
logic fracture cither spontaneousK or from slight trauma 

Diagnosis —The diagnosis can usuallc be made be roentgenoh gic 
stuch The salient characteristics are those of a slow growing 
circumscribed multiccstic tumor in the epiphc'seal end of a long 
bone sharpie demarcated from normal bone and prcKlucmg a 
widening of the shaft with presercation of the intact periosteum 
and an absence of periosteal lipping The interlobular «epta pro- 
ducing the soap bubble appearance ore generallc more pro 
nounced than in osteochondroma Giant>cell tumors '«cIdoin de- 
\ clop before pubertc w hereas osteitis fibrosa occurs most corntnonlc 
in cluldiiood Osteogenic sarcoma is of more rapid growth and 
exhibits bone destruction and infiltration (Refer to ‘sarcoma ) 
Roentgen tlienp% defimteh inhibits growth and pnxluces rcgrc" 
sjon in giant-celi tumors Obscure cases nn\ require punch biop \ 
or exploration for diagnosis 

Surgical Treatment —Although \elaton rccogniml tie I enign 
character of giant-cell tumors man% uimeccNSaiw amputations ha^c 
been i>erformctl in the luisfakcn belief that the growths were lethal 
<carcomatous proct ‘ics Bloodgooil s epoch d rtpirt (IHIO) of a 
large ^nis of ciiris following cunttage of tlu growth further 
einphasizeil the benign character of these tumors fhorougli 
extirjiation of the tumor mass followed b\ t luteriration of the 
ca\it\ b\ cither the actual eauteia orOo percent pliiiinl neutnlized 
wjthalcohd usualh e^cntllates m curt 

Radiation — Optratne treatment howe\er is ii< t alwass an nl( il 
procedure for it nia> be followed at times b\ infection or nxurrence 
of the growth Morco\cr deformities and \anab!t degrees (f 
d\sfunction are frequent ‘^cquel'c Tlic more rectnt intrcxhiction 
I f radiation thcrap% olTersapo itnean 1 \ahiable nd\ance rumor 
growth t\cn in ad\an«d •stages can le dtfimteh canfrtlksl 
thereb% and rt pon'>e b\ low ab'>orptitm usualh follow s w ith pre-tr 
\ation of function 
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ANGIOMA (BENIGN) 

Anpioiuas of bone are rare The abnormal o^ergrottth of blood- 
% esselb generalK ongmate^ in the mcdullarj ca% itj rather than in 
the Haiersian canals or beneath the periosteum Histologicalh , a 
%anable amount of stroma supports the mass of thm-walled blood- 
lessels Although imnj caiemous angiomas arising from either 
the penosteum or bone-marron are benign evtensue eaiernous 
groirths of the long bones, especiallj of the femur and humerus, are 
usualK considered sarcomatous 

Symptomatology —Angiomas ma% be asnnptomatic until theA 
produce periosteal tension with resulting pain In rare instances 
pathologic fracture maj oc-ciir from erosion of the shaft Preopera- 
tue diagosis is often impossible 

Treatment —Some angiomas are ra<Uo-sensiti\ e and for that 
reason prelirainar\ therapeutic irradiation should alwa>s be tried 
Wien regression does not obtain, the usual operatne procedure 
comprises ligation of the main nutrient \essels, followed b^ e\cision 
or airettage of the growth and cauterization of the cn\ it\ Erten- 
sue caiernous angiomas ma\ necessitate amputation 

BONE CYSTS 

Pninary bone cysts are usualK <oIitari lesions and occur cbiefli 
in the medullary caiities of long bones Tliere is often a histon 
of trauma and the patliologi ma\ be the residuum of hemorrhage 
This 13 further emphisized b\ the fact that the ci'sts usualK de\ elop 
during childhood when the marrow is higliK lascular Secondary 
bone cysts ma\ result from regressne changes in chondromas, ini'X- 
omas, giant-cell tumors, and especnIK in osteitis fibrosa (Refer to 
Osteitis Fibrosa ) 

Pathology. — Bone cjsts are genenilK definiteh encapsulated and 
their firm fibrous lining can often be peeled readiK from the bone 
Thej contain straw-colored fluid, actual blood connotes malignancj 
The c>st walls mai etliibit giant cells of the epulis t\-pe and contain 
calcific deposits A zone of osteitis fibrosa frequentlv surrounds 
the lesion 

Symptomatology.— C%’sts generalK de\tIop before adolescence 
and seldom after the age of twentj jears Thej occur most com 
monl> in the meduUarj ca\ities of the long bones, phalanges and 
skull Roentgenographic findings are usualli quite characteristic 
(Fig 67 ) Due to slow growth rate, the element of pam is seldom 
pronounced In mam instances the condition is unnoticed and a 
pathologic fracture mai be the first ^mptom 

Diagnosis — Brodie’s abscess m its earl.s stages ma\ be confui.ed 
with a bone cjst The former is usualK more irregular in outline 
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and exhibits a surrounding reactuc zone Gnnt-cell tumors seldom 
occur before pubert\ are lobulatcd and dc\tlop m tlit ipipln«es 
Chondromas are gencralK lobulatcd ami inultipk Alwcinas are 
more confusing Fxploralion ina> l>e netcssan at tunes for 
diagnosis 

Treatment —TJie c\sts occasionalK rtsohe spontaneouili and 
operatne interference is onK indicated nhen there is pain danger 
of spontaneous fracture or in cases of doubtful diagnosis Patho- 
logic fractures seldom require open reduction Thc\ gcncralb bed 
spontaneoiisli but calcification of the callus is often tanl\ 
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Operati\e measures compri e the remo\al of the c\st wall 
folIm\e<l b^ curettement and cauterization of the cn\it\ with 9 j per 
cent phenol neutralized with alcohol The caMt\ niai he packet! 
with iodoform gauze or obliteratcil In collap ing the surrounding 
osseous ti sue The bletaling is often profuse in extensu i conditions 
and hemostasis should be secured b\ a tourniquet I ollowing tl e 
rcmoi al of large c\ sts in weight Inaniig Imnes a I one grift iinpl mt 
nn\ he ncces ar\ for stabilization 

ECHUfococcPS ersrs of bone 

(IIVDXTID C\ST) 

■Multiple echinococcus c\ sts of bone occur chieflv m tin nrti< idir 
ends of the long In ne bodies of the xertehne and the pebie girtut 
\s the c\ sts enlarge the I one liecomis cq ainlrtl and tin cortiT 
finalK perforates secomlarx necrosis and suppuration ft How 
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Symptomatology.— Tlie condition is afebrile in the absence of 
infection and the ibiial sjmptoms are deep-seated osteoscopic pain 
and swelling; upon pressure a “ping pong crackle" may at times 
be elicitc<l. With secondarj infection spontaneous fracture ma\ 
occur. The c\sts are readih demonstrable roentgenologicalh and 
are often associated with other <nsts, especially m the User. The 
blood exliibits eosinophilia 

Treatment.— In some instances, death of the scolices and absorp- 
tion of the cjsts have followed the intravenous administration of 
neosalvarsan Operative measures comprise the removal of the 
cjst and all daughter evsts If this b impossible the cyst should 
be first distendcrl with tincture of iotime, 1 per cent formalin or 
ether for ten minutes, in order to kill the scolices The germinal 
cv st wall is then remov c<l and the wound marsiipialized 
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Destrictht tumors of bone and bono-inirrow constitute one of 
the most important and complex problems of oncoIop\ Prior to 
the Registr\ of Bone bnreoma b\ the American Collepc of Surgeons 
(Codnnn 19’1) great confusion arose from the numerous and 
aaried classifications of artifieialK segregatetl tapes and aanetics 
Nomenclature a\as predicated in large part upon the prcilominating 
cell t^pe and pathologic reports of osteosarcoma osteochoiulro- 
sarcoma m\'\ochondrosarcoraa etc were common Specimen** of 
a single tumor referred to different pathologists often resiilte-el m a 
%ariet\ of histopathologic diagnoses Ba adherence to tlie appended 
classification adopted b\ the Begistra in 192J comparahlc data 
maa he accumulated for accurate eaahiation 

1 Osteogenic sarcoma 

I Anatomic tapes 

(a) Medullm and subperiosteal 
(h) Periosteal 
(c) bclerosing 
{([) relangieetatic 
]l I ndiffercntiated sarcoma 

2 Periosteal fibrosarcoma 

3 Alalignant angioma (angiosarcoma) 

4 Laaing s sarcoma 

5 Alaeloma 

() Metastatic tumors priinara in tissue other than bone 

7 Benign giaiit*cell tumors 

Osteogenic sarcoma is a tumor denacel from the progenitors of 
cells aaliich aaheii fiilla dcaelopotl are termed oteohli«ts Hie 
tumor ti lie mas thus exhibit sarioiis stages of osteohla ts from 
simple spin lie cells to mucoid cartilage and true bone cells A lull 
appreciation of this concept is of the utmi t imp irtancc IhU'O 
cells art not neccssariU pnaluccd set the tumor ttlU jx ••C's the 
inherent potential to produce them In slow growing tiiinors (iH 
differentiation ini\ iiltimateb attain Ikiic“HxI 1 pnxhiction wlitrcas 
in rapid growths mhibititn intermediate m diffcrtiitiation rna\ 
rc ult in mucoid or cartilage cells In nrt in tanta*s < nl\ pnnnr\ 
spindle cells occur in <h orderh arrangcinrnt 

I ndifferentiateil rapidh multipbing cells proiliite a htic acti »• 

( 181 ) 
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^\hlch destroNSthe m\oI\edbone Thus m somepirts of the tumor 
an area exhibiting undifferentiated spmdie cells uill cau^c bone 
absorption uhile m other parts where considerable differentiation 
has occurred cartilage or bone cells maj be de\ eloping Due to 
different stages of cell differentiation the majontx of osteogenic 
«arconms exhibit a conglomeration of \arious tissues of osteoblastic 
origin 

ihe first two subdiiisions of osteogenic sarcoma («) med illan 
and subperiosteal and (6) penostcal appear to depend upon an 
anatomic limitation bi the periosteum It is questionable how 
e\er whether periosteal osteogenic sarcoma eier occurs without 
subperiosteal iiiioliement Moreover its microscopic appearance 
i-i the same as that of subperiosteal or medullary sarcoma and there 
is no ev idence to indicate an\ difference m its growth progress 
Peno-jteal sarcoma is a term fften cmploved because of the 
roentgenologic findings of lipping or wedge like lifting of the pen 
osteum This reactive response of the penosteum is not pathogno 
monic of malignancv Its presence however definiteh indicates 
subperiosteal uu asion I an or needle-hke osteophj tes perpendicular 
to the shaft mn\ or ma\ not occur These are also demonstrable 
at times ui low grade pvogenic and tuberculous osteomjehtis 
Sclerosing ostcogeiue sarcoma exliibits dense tissue with on!} an 
occasional tissue cell However the cellulantv and pleomorphism 
occurring el«ievvhere m the tumor connote the same grave prognosis 
as that of average osteogenic tissue Earlj sclerotic tumors mav 
later become osteolvtic Telangiectatic is a relative feature indicat 
mg great vascularitv of the tumor 
Periosteal fibrosarcomas are drfinitelv dev Did of osteogenic tissue 
and do not m\ ade the cortex In the Registrj cases there is no 
ev idence to indicate an origin from the outer fi^ed fibroblastic tissue 
of the periosteum Thej apparently develop from the periosteal 
fasiculnr layer and estrapenosteal would be a more descriptive 
term Occurring most often at points of tendon insertions the 
tumors have a definite histologic pattern slower growth rate and 
better prognosis than osteogenic sarcoma (Refer to Extrapenosteal 
Sarcoma ) 

Malignant angiomas are extremelv rare if tnih existent Tel 
angiectatic osteogenic sarcoma appears sufficiently inclusne for all 
highly V ascular osseous sarcomas 

I or clinical purposes pnmarj bone malignancies fall into the 
following simple classification 

1 Oateogenic sarcoma 

2 Ewing s sarcoma 

3 Myeloma 

4 Unclassified— including extrapenosteal fibrosarcoma and 

angio-endothehoma 
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OSTEOGENIC SARCOMA 

Incidence —Oatcogenie sarcomi occurs twice is fre<juentl\ ns 
giant-cell tumor and nftects approxiujateh 1 in e\ en 100 000 per 
sons It IS primariK a disease of the noung The age and sex 
incidence based upon tlie Kegistrj cases is illustrated in the 
following graph (Iig 68) 



The disease is nccordingh rare in the first decade and rcnches 
Its miMinum incidence at twellt^ >enrs Vo nuthentic case of con 
genital osteogenic sarcoma has been reported Lnergetic skeletal 
de\eJopment appears to be an etiologic factor 

Situation — Ihe tumors, de\elop most frtqueiitK in the metnph 
\ SOS of long pipe bones \ppro\imatth 70 per cent occur m the 
lower e'ctremlt^ and 10 per cent in the upper Mortoier then I'.a 
predilection for certain bones and over one-half the cases occur in 
the lower portion of the femiir OtJicr feme ml sites are tfie shaft 
greater trochanter and neck (Occaimng m the shaft osteogenic 
sarcoma is frect^'^^^^' mistaken for Twiiigs tumor ) 

The upper third of the tibia especialK its inner aspect is the next 
most common site (20 per cent of all cay? ) Growths of the sliaft 
and lower end arc uncommon Hie lower fcmoril and upper tihial 
epiplnses are the last to ossif' (twentr-one to twcnti two Mats) 
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Sjnce o\er 70 per cent of sarcomas appear in these sites, it appears 
that prolonged growth rate ina\ be a c*ontributor\ factor 

■\ppro\imatcl\ 9 per cent of osteogenic sarcomas occur in the 
upper tliird of the humerus, a growth below the deltoid tubercle 
IS \er> unusual Ihe glenoid region is a fa%orite site in scapular 
ui\ oK ement About 5 per cent art found in the pubic bones com- 
monh about the iliac crest Sarcoma of the fibula and ulna most 

PRIHARV RCGiSfERCI) BONE TUMORS 



Fir C9— 1 Fwing s sarroma 2 osteogen c satroma 3 l,enjgn giant-eell t raor 
(Courlesj of Amencaa College of S irgeons ) 

alw aj Sim oh es the Upper third of the shaft and that of the radius, 
the lower third Although the metararpal and metatarsal bones 
are subject to the disease tlie phalanges appear immune Growtlis 
of the skull occur chieflj m childhood The aertebrie and patella 
are\er^ rarelj in\ol\ed, the nbs but seldom (Fig 09) 

Oateogemc sarcoma is essentiallj a solitaia growth whereas 
Fwings sarcoma is often multiple and m\eloma is generally so 
At times multiple sarcomas become superimposeil upon multiple 
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chondromas Loss of growth restraint nn\ be a factor in such 
cases 

Pam —This is commonh the first s^mptom and nn\ precede 
the tumefaction b\ weeks or months Persistent bone jam in a 
young sxhject should aluays excite suspicion of osfecgenic sarcaia 
The pain is apparenth due to periosteal tension and often «iubsides 
after the growth perforates the periosteum It is usinlh a constant 
se^ere boring t\pe and worse at night in some cases there is 
onh an aching or tired feeling The degree of pain howe\er is n > 
index of grow th \ irulence Intermittent scTiiptoms suggest Cw mg s 
sarcoma 

Trauma In a rainoritj of instances there appears to be a definite 
relationship between trauma and the de\elopment of osteogenic 
sarcoma In contradistinction to carcinoma single se\ ere injuries 
are more pro\ocatne than repeated mild ones Howe\er the 
danger of trauma is extremeK remote as u e\idenced b\ tl e fiv- 
quenc^ of fracture and the relatne rant\ of sarcoma The a\crage 
inter%al between a causatue trauma and the de\e!opment of pain 
or tumor is one to three months Approximateh one-third of the 
cases present such histora 

The patient s general condition is seldom affected ba the growth 
until general dissemination occurs Gra\e secondar\ anemia then 
follows and the patient de\ elops a characteristic clialka appearance 
^^^le^eas recurrent feaer occasionalK occurs in the earK focal stage 
constant parexia follows metastatic diffusion The blood mat 
exlubit a h mphoca tosis with maelocatosis of 3 to o per cent 

At times the size shape and consistenca of the tumefaction i 
determinable ba careful palpation and m certain cellular groarths 
definite shr nkage follows irradiation After tht tumor perforates 
the periosteum the growth rate often increases rapidla rgg-slicll 
or pmg pong crackle is an uncommon finding and bruit and pukation 
are rare The oaerlaing skin frequentia becomes stretched an 1 
dea elops dilated aems In contradistinction to carcinoma tie 
derma does not become adherent to the growth and ulceration 
rarela occurs There ma\ be increased local 1 cat 

Pathologic fractures are uncommon as pain generalla nstntt'^ 
the use of weight bearing bones rolloaaing «!uch accidents how 
eaer spontaneous Iiealing niaa occur Cart lage acts as a definiti 
barrier to sarcomatous in\asion and the joints are seldom in%ol\ed 
In ad\anced tumors m\ol\cment ma\ occur from pcricaj siil ir 
extension or from a fracture into the joint 

Metastases —Metastatic di^. emination is a con tant minifcsta 
tion of osteogenic sarcoma Although this almist alwa\s octurs 
through the blood stream the hmpli s\stem is nevcrtl cIcns t ipal h 
of transporting tumor cells and in rare instances ncighbonng h inpli 
nodes become m\ol\e<l Pnmar\ meta tases dc\el p ino t ctm 
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monh m the limps Preceding the de\elopment of cough or signs 
of bronchitis multiple smill diftuse slndows mas often be exhibited 
rocntgcnologicalh \t times tliese disappear under irradiation 
Later the metastases ma\ attain large size Secondan dissemina 
tion occurs commoiiK in parenchimatous organs but the osseous 
sistera IS nreh imoKed Metastases generalU develop nithm 
thirtv months although the\ ma\ be <lela\ eel for se\ eral \ ears 
Diagnosis —I he earh diagnosis of osteogenic sarcoma is at 
times exiremeh difficult In some instance** the historj and clinical 
findings suffice nhile in others roentgenograms ma> he even more 
<lecisi\ e than the microscopic pattern Not mfrequtntK a combined 
stud\ of tlie clinical roentgenologic 
and pathologic findings is reqiiireil 
lioenigenogrttphy xs ihemost raht 
(iWe pnopCTaUtE diagnoritc md 
Although there are no findings 
pathognomonic of sarcoma certain 
roentgenologic endences are liighK 
presumptn e Due to periosteal 
and cortical resistance most osteo 
genic sarcomas develop as spindle 
form tumors One of the most 
important signs in differentiation 
from a bemgn tumor is the absence 
of a definite limited outline 
Done reaction and the degree of 
cell differentiation in the tumor 
influence the character of the roent 
genologic evidence Osteoblastic 
reaction with ossification mav ex 
hibit radiating bonj spicules and 
this sun raj or fan like arrange 
ment of newlv formed boneisliiglilv 
suggestiv e of sarcoma Tlie stria 
tions however occur m less than 
20 per cent of tumors and are occasionalh present in chronic 
inflammations Less frequeiitiv new lavers of osseous tissue 
dev elop parallel to the shaft and simulate the longitudinal structures 
occurring m periostitis At times the tumor appears spottj due 
to areas of increased osseous densitv 

Lipping or wedge like elevation of the periosteum is a common 
finding This also occurs at times in pvogemc and tuberculous 
osteomvehtis In osteolvtic tumors the hone shadow becomes 
spottj and ultimateh mav bepartiallv ortotalh erased fPig 70) 
^\ide experience is required for roentgenologic interpretation of 
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osteogenic tumors and repeated roentgenograms are often nea*t>*ar\ 
to e\ nluate growth changes 

Differential Diagnosis — Penostenl and Cortical Gumma ma\ 
exhibit roentgenologic findings identical i\ith those of sarcoma 
The groi\th rate of gumma is sloaver and regressue changes occur 
earlier \ negatn e assermann reaction should be supplemented 
b\ a pro\ocati\e test before excluding lues Fnchondromas raa\ 
also be confusing at tunes The\ are usualK lobulated of homo- 
genous consistene\ and do not exliibit lipping or sun raa appearance 
Bone c^sts are intraosteal growths although cau mg expanse l 
thinning of the cortex tbex do not rupture the periosteum C\ sts 
occurring in the shafts of long bones are geiieralh oioid nhercas 
those m the ends are usualU trabeculated 

Exfhratory operation for hioitsy is dangerous and often futile 
\lthough pain ma\ be amehoratetl thereb\ through mtraperioste il 
decompression growth rate is frequenth acceleraterl Moreover 
the specimen remo\e<l for patholi^ic examination mav give httic 
or onlv deceptive evidence Irradiation is a better and ‘safer 
diagnostic aid Certain osteogenic sarcomas are particularlv radio- 
sensitive Rapidlv growing cellular tvpes and especiallv Ewings 
sarcoma dimmish in size and become more defimtelv outlined 
Growth rate is also les'ened and pain is generallv rehev ctl proinptlv 
Irradiation will also allev late the pain in «ome resistant osteoblastic 
growths 

Prognosis —Manv factors influence prognosis Age Tumtrs 
occurring in children and adolescents 1 a\e a graver outlook than 
in adults bituation Growths situated near the trunk u uallv 
hav e a more hopeless prognosis tho>e of the femoral neck clav icle 
and scapula being especialK unfavorable bhoulder ginlle amputa 
tion for sarcoma of the upper third of the humerus appears to offer 
a better progno is than disarticulation Growth rate \ctivitv of 
cell division and hv pcrchrotnatism are indices of rapid growih and 
grave prognosi bclerosing tvpes and tho e containing an abund 
anccofosteobla tic components evidenced cluucallv bv slow growth 
offer a better progno is 

( ell differentiation is important Growths ti ntainmg adult 
osteobla tic tis ue offer a hopeful prognosis whereas "imall spiiidli- 
cell tvpes are e peciallv grave I mforuiitv m cell structure la a 
favorable sign and pleoinorphi m an unfavorable one However 
prognostication from the morpholc^c pattern of bone sarcoma is 
perhaps le-'s reliable than grON, pathologic evidence Lai^e tumors 
without metastases arc more p« mi ing because virulent growtl 
di semmate earlv Fncap illation is al o a favoralle factor anl 
vaculantv unfavorable (big 71) Reports from tl e Codman 
Registn indicate SO five-vear cures among o40 c-iv.s of o tcogiiiic 
sarcoma (14 S per cent) 
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Treatment — I’ew authentic cisci of ostto^enic snrcoma Iu\e 
been cured and most of the so-cilled 'cures have occurred in 
^'umina, giant cell tumor and osteitis fibrosa cystica Modern 
thcrapv comprises cither irradiation or surgerv or a combination 
of both ^^ltll due respect and esteem for the untiring and c-on- 
scicntious efforts of its adv ocate. Cole} 's strum does not cure osteo- 
guuc sarcoma 
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It zs xery doiiUfxtl xf osteogextie garcoma m eier cximl by iliirupcxittc 
xTriubutiim Underexposures maj stimulate growth and ov erdosage 
maj produce ulceration of the soft parts and destruction ol normal 
hone tissue, the resulting friabilitv mav alw lead to fracture WTieii 
skdfulh administered however radiation is of inestimable v alnc 
Pam is often definitely relieved and in cellular growths both shrink 
age of the tumor and diminution of growth rate generally occur 
Repeated moderate prophv lactic irradiation of the lungs is indicated 
m all cases irrespective of the tape of treatment adopted 
Resection or amputation should never he performed unless pre- 
liminary roentgenography of the chest excludes metastascs Resec- 
tion of the tumor is not advisable for upon gross examination it is 
impossible to determine tlie extent of sarcomatous invasion, espe- 
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cialK withm tlic mtiUillan ca\it\ 'M()reo\tr loc“»l oc-tiirrcnt'es 
too often follow (.onser\'iti\e Mirgen 1 arh/ ampuUUtoii or dit 
orticulahon ojfcrs ihe best prosiect of atrc L nfortunatch ui tlit 
nn]orit\ of cases disstmination occurs l>cfort the onset of s\ inptoms 
and the patient ultimatcK succumbs to metastatic rtciimiices 

EWING’S SARCOMA 

Fwings sarcoma appears to bo a definite pithologie cntitv of 
undetermined origin which presents a characteristic histor\, gross 
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nmt 0 !Il^ hi-.tiiloj;ic pittim ni<l diiiKiI cniir-t I rom I It fl it 
IS evident that Lwings tumor occurs elmllv in the ‘‘hafts of long 
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bones and rarely in the cpiphj ses Inv oh ing the shaft, the gron th 
isusualli widespread The pross patholog\ is largeh the combined 
result of aggressne growth of tumor cells, defensive reaction of the 
invaded bone and repressive chan^ in the tumor mass 
Pathology.— The tumor apparciith arises from multiple foci in 
the bone-marrow of the medulla and Haversian canals ^ igorouslj 
growing foci become confluent and the growth expands in ail direc- 
tions Extensive involvement often occurs at an earl^v stage and in 
most instances at least one-half of the shaft is invaded when symp- 
toms develop The mtramtdullarj pressure causes distention of 
the cortex and separation of its lamellations This separation of 
the cortical lavers gives the impression of thickening, and the 
roentgenologic picture at times resembles osteomvehtis (Eig 72 ) 
Through periosteal response, new bone may be laid down m char- 
acteristic onion-like lay ers The tumor mass often resembles brain 
tissue both in color and consistcncv With regression, cy stic degen- 
eration mav result and hter liquefaction of the tumor may fill the 
medullary cavity wnth material resembling pus 
Histologicallv, the tumor consists of small polyhedral cells with 
round or oval nuclei containing practically stainless cytoplasm 
There is apparently a total absence of intercellular structure The 
cells are uniform primitive tvpes, capable only of producing them- 
selv es They pos^ss no osteoblastic potential and true bone forma- 
tion never occurs Dissemination takes place through both the 
blood and Ivmph streams and, unliLe osteogenic sarcoma, involve- 
ment of neighboring lymph nodes is not unusual The lungs and 
skull bones are most often invaded and the secondary growths 
mimic the primary pathology At times the tumors are quite 
vascular 

Incidence —Of a total of 078 cases of bone sarcoma under Registry 
observation, 138 (20 per cent) are cases of Ewings sarcoma It 
IS predominantly a disease of earlv life, the greatest incidence 
occurring between the ages of five and fifteen years The tumors 
are rare after forty years Occurrence is more frequent m males 
Location — Tliere is a striking predilection for the long pipe bones , 
the epiphyses are seldom involved and joints are apparently im- 
mune The distribution of Ewing's sarcoma is illustrated in Fig 09 
^Mien tumors occur in several bones, it is questionable whether the 
multiple foci are pnmarv growths or secondary metastases 
Symptomatology.— There is often a history of trauma The 
inception of the di'scase is characterized bv the slow onset of mild 
pain and disability in one bone, accompanied bv fever In a short 
time the symptoms generallv subside Recurrent similar attacks, 
occurring at mtervala of a few weeks or months, often precede the 
dev elopment of a tumor Once appearing, the tumor mav grow \ ig- 
ously , at times, however, it partially suteides as a result of circula- 
13 
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hton chanpes or necrosis The exaccrliations iin\ be accomjwmwl 
1)\ 1 leukocNtosis of 12 0(K) to 15 000 the rthtne cell dilTefcntn! 
rermminp normal The SMidnimt of pain focal tendemc'-^ and 
fe\er fre<jnentl% leads to an erroneows dnpnosis of n tcom\clitJ 

Tlie process being higliK osteohtic spontaneous fncturt 
deaelop I Itimateh the tumor nssumes an apgrcsi\e pln^ with 
dissemination Metastascs occur most «>mnionl\ in the hinp^ and 
skull and less often in the nbs ^crteb^E and pcKis lhe\ nia% 
detclop earl\ or be dela\ed for se'cml \cars I’arencliMiiatous 
organs are m\ol\ed mfretjuenth 

Diagnosis —Trauma follotvo<l In recurrent attacks of Ikmu pJin 
with constitutional reaction should alw a\s suggest hninps sarcoma 
Man} cases are mistaken for osteomvciitis and if the sur^ieon 
remoxes onl\ a small piece of granulation tissue for biop^\, the 
error max be tonfinnwl b\ the pathologist Uoentptnologw. txi 
donee is inxaluihlc Farh tumors exhibit irrtgular ah^^rption of 
the shaft widening of the mwlullarx caxitx, and thickening aiul 
displacement of the penostcuin looter the shaft is partialK nr 
completeh destroxed (Fig 72) InxoKcment Mnorc widc'priad 
than in osteogenic sarcoma and penosteal spmdlc and lipping do 
not occur \n irregular ostcolxtic process witli new suhjHnostcal 
bone formation max simulate ostcomx chtis and w iiU rt>entgeiK)h gic 
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tlie cortex New Injert, of bone winch arc laid down subperiosteally 
also bccoint absorbed so that the periosteum appears expanded and 
the inediilhr\ caxntj widened The periosteum max ultimately 
rupture and lead to in^ asion of the soft parts The im oh ed bones 
are subject to deformitx infraction and pathologic fracture 
Histogenesis —Die lustogenesis of myeloma has aroused much 
speculation The specific lione-marrow cells are the ra\eloc'tes 
bmphoextes and mononueleated crvthrocNtes and tumors behexed 
to originate therefrom hnx e been described as mx elocx toma ly mpho- 
cx toma and erx throblastoma The most common v anetx is com 
posed of cells of the plasma tx pc and is termed plastocx toma The 
groxx-ths haxe repeatedlx been confused xxith Ewmg s sarcoma 
Diagnosis — "Mxeloma is seldom reeognired clinicalh until exten 
sixe mxolxement has produced a multiplicity of lesions Pam is 
not a dominant feature Early generalization through metastases 
especiallx to other bones is quite characteristic Secoiuhrx de 
posits in the lungs or other parenchx matous organs are less common 
1 oUowing dissemination pyrexia and rapid emaciation ensue 
Roentgenologicallx tiie tumors appear as multiple circumscribed 
areas of diminished density The medullary caxitx max be e\ 
panded and the cortex thinned and waxx Radiography of the 
entire skeleton generalh rexeals multiple metastases Bence Jones 
protein in the urine occurs m about one^half the cases but is not 
pathognomonic 

Treatment Myelomas are yen sensitive to both radium and 
highyoltage roentgen raxs Repeated irradiation usiiallx causes 
shrinkage and disappearance of the primary and metastatic groxx ths 
The therapx should be discontinued if the leukopenia reaches 2o00 
Cases haxe been recorded in which the condition has been held in 
abexance for oxer ten xears In rare instances where the disease 
is limited to a single long bone amputation max be elected Death 
ultimatelx occurs from recurrence and generalized dissemination 

UNCLASSIFIED SARCOMA 

I xcepting xtrx rare atxpical tumors the two pit! ologies which 
Inxe 1 txpical anatomic stnieture and clinical belnxior are angio- 
endothelioma and periosteal fibrosarcoma 
Angioendothelioma — Angioeiidothehomas are malignant turners 
which originate from the eiidothehum of the osseous xascular 
sxstem Thex are exceedingly rare and haxe frequenth been 
confused xxith metastatic bone carcinoma Clinicallx thex resem 
ble osteogenic sarcoma Dissemination occurs through the bloo 1 
or Ixmph streams and death generallx results from pulraonarx 
metastases Diagnosis rests upon histologic examination 

The treatment of angioendothelionias is apparently futile irndi 
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ation IS ineffectu e and amputation offers little prospect of cure as 
the growths often ha\ e a multiple origin and metastasize earh 

Penosteal Fibrosarcoma (Cxtrapenosteal Sarcoma) —Although 
intimateh related to the penosteum through attachment of their 
capsule thereto periosteal fibro^sarcomas are entireh extracortical 
and do not m\ ade bone The\ apparenth de\ elop from the pen 
osteal fasicular la\ er and ‘ extrapenosteal ’ is a more descnptn e 
termmologi Being of fibrous tissue genesis, the tumors are incap- 
able of producing osseous tissue 

Incidence —The tumors are of rare incidence being decidedK le>s 
common than fascial sarcomas with which thea are frerjuentJv 
confused Thej occur at all ages and ma\ be congenital De\ elop- 
ing most often at points of tendon insertion, the growths e\liibit a 
definite gross and microscopic p‘itholog\, roentgenologic pattern 
and clinical course 

Pathology —Periosteal fibrosarcomas remain encapsulated for 
mam months and are often counected v\ith the penosteum hi a 
broad base The\ are firm in consistenca and upon section uhite 
and glistening The gron mg mass pusbe* aside the soft parts and 
occasionalh causes pressure erosion of the underhmg bone At 
times regressu e changes produce softemng and c\ stic degeneration 
Rupture of the capsule with tumor in\asion of the surrounding 
tissues ma.i ultiraateK occur Metastatic dissemination is a late 
manifestation 

Histologicallj, the tumors are compcKed of «pmdlecellsnhich occur 
m bundles h mg m an abundant fibrous matrux The cello are gen- 
eralh of large t\pe and pleomorphism lo uncommon Intercellular 
material predominates and \ascularitj is slight The hiotologic 
pattern indicates onl\ raifd malignanc\ 

Symptomatology — The tumors La\e a slow groii’th rate ami 
require man% months to de\eIop a moderate sized mass Pam lo 
not a dominant factor and mild aclimg or local discomfort is more 
comraonh the first s^^npto^l Although attached to tlie periosteum, 
the growths often appear freeh inoaable and gi\e the impression of 
being situated m the soft parts 

Diagnosis —The simdanU to fascial sarcoma is often sinking, 
e\en at operation The differential diagnosis from osteogenic 
sarcoma is less difficult although roentgenologicall\ the bone 
shaft maa exhibit slight erosion, the tumor nes-er surrounds the 
bone but appears as a faint shadow on one side of the shaft More- 
o\ er the periosteum does not react to the tumor a presence and 
periosteal spindle and lipping do not occur 

Prognosis — Tlie prognosis is decidedlv more faioraWc than m 
osteogenic sarcoma and mana reported bone sarcoma cures have 
been ca'^es of periosteal fibrosarcoma Although oncap'-ulatcd 
tumors offer the best prognosis, extensiae growths are not hojiclcss 
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if inetastists ha\ e not occurred Hnpidi\ grow ing tumors are least 
favorable Kecurrences following incomplete surgical removal 
exhibit increased malignancv 

Treatment —In order to eflect a permanent cure radical exsection 
of the tumor with ita periosteal attachment is absoluteK necessary 
Ilemaimng remnants of the latter are a aimmon cause of recurrence 
Prophvlactic roentgen therapv should also be employed postopera 
tivelv On ing to the frequenev of local recurrences manv surgeons 
advocate amputation 

METASTATIC BONE TUMORS 

Aletastatic hone tumors occur commonlv m carcinoma sarcoma 
and liv pernephroma and infreqiientl> m Hodgkin s disease and 
Ivinphosarcoma (Leukemia aid allied blood disturbances ma\ 
cause changes in I one marrow which simulate metastases ) 
Carcinoma the dominant mahgnancj of adult life rarelv occurs 
in childhood The secondary bone deposits usuallv develop m the 
region of the nutrient arterv and produce areas of rarefaction with 
out evidence of new bone formation Growth occurs in all direc- 
tions and w ith destruction of the cortex pathologic fracture may 
result The nbs spine skull humerus and femur are the bones 
usiialK involved the forearms and legs rarelv 
Sarcoma metastasizes predominantlj in tlie lungs At times 
however minute tumor emboli filter thro igh the pulmonarj vessels 
and lodge in the bone-marrow Such deposits occur most often m 
Ewings sarcoma and in mveloma less frequently m osteogenic 
'Sarcoma and rarelv m primarv visceral sarcoma Roentgenologi 
callv tl e metastases mimic primarv medullarv growths 
Hv pernephroma csssentialK a patliologv of m ddle life rarelv 
develops before p ibertv Metastases occur tlmo igh the veins to 
the lungs hv er or bones especiallv the skull humerus and femur 
In Hodgkns disease and Jvmphosarcoraa the secondarv bone 
grovvtlis affect chiefiv the bone-marrow cortical and periosteal 
involvement being verv uncommon At times the lesions cause 
severe pam Therapeutic irradiation gei erallv produces regression 
and svmptomatic relief 

Treatment The treatment of secondarv malignancy of bone is 
pall ativ e Support and immobilization should be emplov ed for 
weakened bones and fractures Pa n ma\ be alleviated bv irndia 
tion opiates nerve block rluzotomv or chordotomv 
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SURGERY or THF VAULT 

Congenit&I Malformations — The \anoiis \arietjes of cephalocele 
are discussed m the chapter on Neurologic burger\ Ihejy must be 
distinguished from dermoul cjsts cephalematoma cephalhjdro- 
celt and angioma In cases of doubt the gap m the skuJl e'diibited 
rocntgenologicalh is diagnostic 

Birth Injuries — These comprise chieflv cephalematoma intra 
cranial hemorrhage and fracture of the skull 

Cephalematoma —The pathology consists of an enejsted e^tra 
aasation of blood beUieen the cranial bones and the penosteum 
It IS most commonl> limited to one bone particular^ the right 
parietal but at times the extravasation passes across the mid line 
to the opposite side The condition generalK appears first on the 
second or third dav and increases in size for several dajs following 
A bon> ridge often deielops about its circumference and in some 
instances a thin laver of bone forms over the whole surface and 
imparts a ping pong crackle on palpation The entire mass 
gradualK disappears the bon^ ridge being the last to be absorbed 

Diagnosis —Cephalematoma must be differentiated from caput 
succedaneum depressed fracture of the skull and cephalhvdrocele 
Ihe first condition is a subcutaneous infiltration of that portion of 
the scalp corresponding to the center of the birth canal TJie 
swelling is soft and diffuse and disappears m a few davs A de- 
pressed fracture maj evidence indentation of the bon> edges or 
be exhibited roentgenologieallv In rare cases of fracture of the 
vault complicated bj rupture of the dura cephalhjdrocele maj 
develop as a fluctuant swelling of variable size which maj be partlj 
reduced bv pressure 

Treatment —Careful cleansing of the ov erb mg scalp is all that is 
required in the av erage case of cephalematoma Pressure is useless 
and aspiration is seldom indicated Abrasions in the vicmitv should 
becarefulb sterilized and if infection develops prompt incision and 
drainage are indicated 


( 199 ) 
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Intracranial Hemorrhage and Fracture of the Skull —Both con- 
ditions are discussed m Chapter L 
Bnuses and Lacerations —These are usinlK due to forceps 
trauma The% require the same treatment as similar rounds cloc- 
« here benous cases should be roentgen raa ed to exclude the 
possibilit\ of fracture 

Hematoma — Hemorrhage beneath the periosteum ma\ mimic a 
depressed fracture The raised edge abo\e the soft apparenth 
depressed center can iisiialK be indented In pressure, in doubtful 
cases a roentgenogram will exclude fracture 
Ponmculosis and Cellulitis — Both conditions occur commonh 
in poorh nourished infants Puninculosis nia\ he treatwl b\ dailj 
cleansing the scalp w ith Castile soap water and apph mg 2 per cent 
amraoniated merciinai ointment Pressure should be a\oidc<l 
^Mien pus appears the furuncle should be mciscd with a sharp 
pointed bistour\ Dramge is unneecssaia 
Cellulitis of the scalp max be treated with wet compresses of 
bone acid solution or 10 per cent alcohol Incision and dninape 
should be performed prompth if fluctuation dea elops In extonsn t 
cases multiple small incisions are preferable to one large incision ( \ 
low grade cellulitis of the scalp ma\ pass unrecognized for 
da\8 unless the infant is carcfulK examined) Attention to the 
child s nutrition is \er\ important ami in protracted cases blooil 
transfusion is often of great benefit 
Erysipelas Invasion of the «ealp bv crv'sipelis is at times 
puzzling The constitutional reaction is gtntralK severe but the 
chancteristic ndness and line of diinarcation often do not appear 
until till hair hue la passtd Most tases recover Cures following 
the oral or intravenous a«!rainistration of sulfanilamide an often 
swift and spictaciilar 

Pneumatocele In nre instances air colhcts under the pin- 
osteum from uiflaniination of the cortex over air-contnming tails 
The inficted part should be incised and tin area packcil with 
iodoform gau7t 

Cysts — Sebictxms and dermoid evsts arc di cussid tl iwluri 
riie former rarelv occur before pubertv and the latter apjKar at 
imbrsonic fuaion sites (Refer U» Chapter I\ ) 

Nevi — ^ ascul ir tumors iniliiding cirsowl ancurv m an di ciis isl 
in till section on Iltmangioina 

Bemgn Tumors —'1 liesi compn c Iip )ina and filiroina Both an 
rare 

Scalp Wounds flight wounds inav In stirili7c<l bv appiving 
full stringth tincturi of iodine fnllownl bv a gaun <ln siiig IkM 
lu place bv collodion on cotton Intliieasi of cxtiiisivi wounds tin 
parts should bi shnvid and tborouglilv tleaiistd witli «mpan<l 
followed bv the application of full stnngth tincture of kmIuic Ml 
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cle\ italized tissue should be d^bnded Ihe skull is then explored for 
possible fracture, folloninp ivhich the soft parts are approximated 
wth dermal suture A rubber tissue or elastic band drain is ad\ is- 
able for fort\-eiglit hours Tlie excessne \asailanta of the scalp 
accounts for the large percentage of healing per pnmum ni poten- 
tially infected cases 

Avulsion — The scalp maj be partially or completeh a%ulsed 
In partial types the flap should be carefull\ cleansed and replaced 
bv suture Its Mability mil depend upon circulator\ competence 

Cases of complete avulsion require meticulous care The patient 
should be taken to the operating room and the parts thoroughh 
sterilized with full strength tincture of iodine, followed b\ 70 per 
cent alcohol, all devitalized portions of the remaining scalp should 
be carefully debrided and hemostasis scaired The wound *«houkl 
then be treated bv the Carrel-Daktn technic until both smears and 
cultures indicate stenlitv before skin grafting is attempted Not 
infrcqucntlv superficial portions of the skull bones exfoliate before 
the granulations can be grafted 'fhe recommended procedure of 
boring holes into the diploe to stimulate granulating forma- 
tion is ill adv ised The skull bones of cluhlten eontam little diploeic 
tissue and the practice is definitelv dangerous In the authors 
experience, pinch grafts have been more successful than Thiersch 
or full thickness tvpes Occasionallv sliding grafts may be em- 
ployed from the healths pericranium 
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CONGENITAL CLEFT LIP AND PAL.\TE 
By HAROLD S VAUGHAN, M D , D D S , C 

Tiie term congenital cleft Iip and p'llate denote-* an earl\ embrj- 
onic failure of union between the sepirate processes which form tlie 
lip, ah eolar border hard and soft pnlate There ma\ beam degree 
of deformit\ ranging from a bifid miila, or a notched \ermihon 
border of the hp, to a failure of all the aarious processes to unite, 
therebj producing a bilateral complete cleft lip and palate 
Etiology —Cleft hp or palsite occurs about once in e\Lr\ 12(K) 
births and is more frequent on the left side The \ olurainous litera- 
ture on the etiolog\ indicates that none of the implied factors oiTcrs 
a satisfactory eaplanation Man\ of them must be regardwl as 
highly fantastic, especially those m relation to the exciting causes 
floce —Cleft lip and palate are relatneh rare m negroes 
Among white races the defects are distributed without regard to 
racial distinction Sex Males are more liable than feinnios 
Heredity Ihis is a dominant factor a \er\ large percentage of 
cases rexeal similar defects in other members of the famih Tlie 
frequent denial of an\ such familial defect usiinlh applies only to 
the parents and grandparents for, as a rule, tins know nothing of 
earlier progenitors Great difference in ages of the ])arents has bta n 
noted in some cases 

Exciting Causes —Discussion of the exciting causes is largely 
speculatiye Maternal prenatal impressions liave no basis of fact 
as tlie supposed shock has usualh occurred long after fetal del elop- 
ment has progressed beyond the point yvhere it could be a factoral 
influence The author has frequently seen twins where onl\ one 
yyas afflicted Dcfectue nutrition or general yyeakness of the motlitr 
during early pregnancy may be a factor m delay mg union Dut to 
tlie flexed position of the head, pressure of the tongue on the palate 
and of the mandible against the sternum has been ad\nnced ns an 
exciting cau-'C by Bropln Wanickros, studying the teeth of cleft 
palate ci'-es concludes that supernumerary teeth ma\ be a e-aiisatn ( 
factor It would appear hoyeexer, that thefictors pnidiicing the 
cleft should be reganlcd as the cause of supernumerary teeth «incc 
the tissue intended for a normal tooth follicle becomes diyi<le*d by 
the cleft 

Development —In early fetal life, the primitiye mouth and nas.il 
foNsa m conjunction yyith the fortbrain and peric-ardiiim fonn a 
single c-ayity separated from the foregut bv tlie pliarvngeal iiutii- 
brane which later disappears Tlie maxillary process, growing 
inward from the lateral walls of the ra\it\, separates tin nasal from 
the oral cay it\ The anterior part of the palate is dex olojicd from 
(202) 
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the fronto-nasal process which grow ing dow nw ard from the frontal 
region forms the anterior part of the nasal septum the median 
portion of the lip and the premaxillarj bones 

The olfactor^ pits appearing on the lower and anterior surface 
of the fronto-nasal process dnide the process into the median and 
lateral processes Trom each lateral angle ot the median nasal 
processes two ele^atlons dexelop, termed the globular processes 
The portion between the globular processes forms the lower part of 
the nasal septum and the columella while the globular processes 
unite to form the median portion of the upper Iip (the plulthrum) 
and the premaxillary bones The nasal alfe are formed by the 
lateral nasal processes 

The maxillary processes arising from the mandibular arches 
growing inward unite with the lateral nasal processes and the 
globular processes, corapictmg the hp at about the eighth week 
The palate is formed b\ the union of the maxillary processes poste- 
riorly and the dexelopment and union antcriorh of the premaxillary 
processes with the roaxillar. This union of the three portions 
of the palate is completed by the tenth week 

Hitchie and Staige Daxis ha\e dexcloped the following desenp 
tive classification for these defects 


Prealveolar (orocc^) cleft lip cleft proec'e aormnl 

I Complete deft exten la into tl e nostnl 
Incomplete cHt does not extend into 
the nostnl 
Complete 
Incomplete 
Complete 
Incomplete 
Complete 

Incomplete , .. 

Po«tfllveolar (process) cleft palate cleft process normal 
1 Soft palate Extent m tl irds 

2 Hard palate Extent tn thinls 

Situation and attachment of septum 
Note If associated with lip cleft fill in Group I form 
Alveolar (procers) cleft fo\lo\ra mcisor sutures 
1 Unilateral 

f Complete cleft extends through alveolar 


Left 

2 Med aw (tare) 

3 Bilateral Eighty 


T I Complete 
\ Incomplete 


Process 


Lip 

Med an 
B lateral 
Process 


Lip 


\ tirely through alveolar process 

! Unilateral— b lateral— med an 
Complete — incomplete 
Unilateral bilateral— med an 
Complete incomplete 




Incomplete 

n,„hf 1 Complete 
ingfit I Incomplete 



T -f. J Complete 
^ i Incomplete 
j f. / Complete 
^ ‘ \ Incomplete 
T f* } Complete 
t Incomplete 



Clelts at the Angle of the Month — In rare mstmccs tlie tleft occurs 
at the angle of the mouth and the Bssurc mac cNtend n \arnblc 
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through the molar region and traaei^e the piKte obl!quel\ Iea\ mg 
the central portion of the soft piHte intact 



F:o 77 — B litc al cleft I p complete both 
s dcB witl d aplaccmcnt of premo't Ha i alatc 
cleft 



Fio 78 Med an cleft I p n 
complete w th el ebt lateral clefts 
at the acclo of the mouth on each 
s de end oLI quo clefts of the palate 


ANATOMY OF THE LIPS 

Ihc lips are flesh\ folds co\ere<l by the skm externalK and 
mucous membrane internalh The mucous membrane continuous 
\Mth the buccal membrane is reflected over the gums m the mid 
line forming the frenum labii superions and the frenum mferioris 
The margins ol the hp are cotered rvith a dr> mucous membrane 
termed the \ermilion border Its junction with the skm is well 
defined and forms a continuous line a point to be emphasized m 
cleft lip operations The meduin portion of the upper hp forms a 
wide shallow furrow the plultrum the lower border of which is 
known as the labial tubercle Between the integument and mucous 
membrane the lip contains the superficial fascia orbicular muscle 
and attachment of the facial muscles The most important m 
connection with the cleft hp are the leaator labii superions aleque 
nasi lud the compressor nanum The submucous aheolar tissue 
contains the labnl glands corormrj \essels motor and sensory 
nerves 

ANATOMY or THE PALATE 

The palate consists of two parts the I ard antenorlv and the soft 
posteriorh The hard palate composed of the horizontal processes 
of the superior miixillarj and palate bones is co\ ered on the inferior 
surface b\ a dense miicoperiosteum Laterally it is I ounded bv 
the aheolar process Circulation is derned from the nasopalatine 



200 


CO\GE\ IT IL CLEFT LIP 1 \ D PAL iTE 


posterior palatine and accesson palatine \essels supplemented in 
the soft palate h\ branches from the facial ascendmp pharMipeal 
and tonsillar arteries The importance of the circulation shouhl be 
considered ^hen attempting extensne operatne procedures lest 
tissue necrosis result from destruction of the blood supph The 
ner\ e supph is from the nasopalatine and anterior palatine ner% ts 
The soft palate is a musculo-membranous mo\abIe curtain 
attached anteriorh to the border of the hard palate while posteriorly 
the border is free The following structures are contained between 
its two la^e^s of mucous membrane the two le%atores palati 
tensoris palati palato phamigeus pahto-glossiis and az% gos u\'ula* 
muscles also an aponeurosis glandular tissue ^ essels and ner\ es 
The uvaila a conical prolongation from the middle of the posterior 
border consists chiefl\ of gland tissue and the az\ gos uMilie muscle 
The conca\e posterior margins of the palate containing the 
palato phanngeus muscles extend lateral! \ on the posterior plnn n 
geal wall forming the postenor pillars of the fauces Anteriorh.a 
smaller fold containing the palato-glossus muscles passes downward 
and forward on each side of the base of the tongue forming the 
anterior pillars of the fauces The thin mucous membrane of the 
soft palate is covered with squamous epithelium on the buccal 
surface and columnar ciliated on its nasal side 

PHYSIOLOGY OF THE PALATE 
The functions of the hard palate are to separate the mouth from 
the nose and thus pre\ ent the passage of food and air into the nasal 
cavitv to aid mastication and to give quahtv to the voice Tlic 
function of the soft palate is to prevent food from passing into the 
nose through elevation and tension of the velum In phonation 
and articulation the velum shuts off the nasopharvnx and nn'^al 
cavities from the oropharvnx therebv permitting the production of 
clear v oice sounds 

^\Tien the velum is defective it is impossible to close off the oro- 
pharv nx from the nasopharvnx In the articulation of consonants 
air that should he expelled through the mouth passes info the 
posterior nares imparting a nasal resonance to the speech It is 
often noted that cleft palate patients contract the anterior nares to 
prev ent air from passing through A certain degree of closure of 
the oropharv nx is obtained b\ the action of the superior constrictor 
muscles 

PREOPERATTVE TREATMENT OF CLEFT LIP AND PALATE 
\s the cleft lip and palate infant ij» unable to taLe the breast or 
e\ en the bottle nipple if the defect is extensiv e care must he taken 
to see that the infant is properlv nourished before the operation is 
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considered; tliis re'sponsibilitj should l)e assumed b) the pediatri- 
cian Although the repair of cleft Kp may be safclj performed in 
the lien -born it is ad\isable to wait until the feeding has been 
stabilized and the babj shons a steady gain m n eight, disaster 
maj follon operation during an attempt to find a satisfactory' feeding 
formula. It is often necessar> to use a medicine dropper, or at 
times the Brock feeder mai pro\c satisfactorj Roentgen-ray exam- 
mation to detennme the presence of an enlarged thymus should be a 
preoperatire routine. 

It ma\ require se\eral x^eeks before the infant is in satisfactory 
condition for operation. If the cleft lietueen the aKeolar borders 
is wide with considerable displacement of the prcmaMlIa, operation 
should not he too long delated as the bones become less pliable 
as calcification takes place. The first objectix e to be attained in a 
case of complete cleft lip and palate is to restore the correct anatomic 
relation of the prcma\illa. ahcolar border, hp. nasal ala and colu- 
mella. The plastic closure of the hard and soft palate should not 
he attempted before eighteen months and the author obtains better 
results between the second or third .\ear, or eien later 

When operating for cleft hp and palate, the Rose position is 
preferred. The anesthetist sits at the left and ether \apor is ad- 
ministered through a nasal catheter or a cur\ed metal tube hooked 
in the angle of the mouth. A capable assistant attends to the 
suctionage, sponging and passing of instniments, a nurse prepares 
the sutures 

REPAIR OF ALVEOLAR BORDER AND UNILATERAL CLEFT LIP. 

In unilateral complete hp, Blair and man\ others advise repair 
of the lip without regard to the alveolar border cleft Although the 
latter will close m a large proportion of cases there are manj others 
in which the aheolar cleft persists, and the large opening under the 
lip, extending into the floor of tlic nose, is <hlEciiIt to close It is 
therefore advisable to so approximate the aheolar border that the 
opening into the nasal floor can be readily repaired. 

If tlie bp is repaired before the third month and the cleft is not 
too wide, the aheolar border can be approximated bx digital pres- 
sure, the action of the repaired lip further aids the approximation. 
However, if the aheolar cleft is wide, it is necessarj to hold the 
approximation b\ a 20- or 22-gauge silver wire This is passed 
through the canine region at the lex el of the floor of the nose, so 
as to avoid the tooth follicle This point cannot be overempha- 
sized. Tlie wire is buried under the mucosa, and the two ends, 
emerging at the median line, are twisted together with sufficient 
tension to hold the approximation obtained bj digital manipulation. 
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The ire should ne^ er be used to force approximation as it m ill cut 
into the tissues Thenextstepistorepairthehp (Iigs TOandSO) 
A great \ariet% of operations ha\e been suggested for the repair 
of cleft Iip but as Blair has so truh stated the operator ^ ill obtain 
better results b\ dei eloping a technic u ith one particular proc-edure 



Fig 9 —lad catea the sil er re 
buned deeply enough to a odthetooth 
foU eles R the approutnat on of a ir dc 
alveolar cleft 



Fio SO Ind cates sil er« retsht 
enod to bold a) eolar borders after 
approx mat on Ijy d 'ntal pressure 


The Melaton and Rose Methods —The time-honored \elaton optr 
ation for the correction of a notched hp is rarelj sati factor} 
(Fig 81 ) It lb difficult toohtain a good \errailion border moremer 
cases usualh show a separation of niu«clc abo\ e the notch which ma\ 
extend into the 00*56 The Kosc operation can be perfomietl with 
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satisfacton results I 'seful tissue howecer la sacnfietl which tends 
to reduce the \ennihon border \ euraed incision is made on cacli 
side of the cleft from abo\e downward the knife passing through 
the \erimhon border at alwut its wilest part llie degree of 
cur%aturt m the incision depends upon the required length for the 
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hp llie cur\t(l line becomes straight vihen the lip is pulled down 
and wl en sutured there is a redundance of \erinilion border at the 
point of union winch prc\ents a notched border (Fig 82 ) The 
Hose metl od is not suitable for a bilateral cleft as there is too much 
elongation of the hp (lig 83) 



F a S'* —The Rose method for unilateral cleft I p 


The Owen Operation — Tlie Owen operation mav be quite satis 
factorj for n ctroplete cleft hp where there is a well de' eloped ter 
milion border on the median side of the cleft 1 he \ ermihon border 
IS removed from the aKr s»<le of the cleft beginning at the columel 
lar side of the cleft an oblique incision is passed downward about 
halfwat between tl e tennilion borderand the nose where it passes 
transverseh forming an obtuse angle It is then suture 1 ns shown 
in I ig 84 In selected cases this method produces a loose lip with 
abundant tissue and an ample \ennihoii border 



1 li 

Fic SJ — Rose method fo b s e al cleft lii 1 B la c nl cleft show ng e » ons 
B ope al oa romi lele uppe I p elonga cd 

As pre\'ioush stated better results can be obta ned b\ de\ eloping 
a procedure applicable to all cases The autl or has for se^ eral 
%ears depended upon a modified "Mirault operation somcwl at after 
the phn followed b% Bhir to wl ora I e is indebted 

Authors Operation —The ala is ^separated from its attacbment 
to the alveolar border and the hp is \erv thoroughh undermined 
including the columella Calipers are used to measure the length 
14 
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of the lip from the margin of the ala on the normal side to the 
lermilion border The same distance is marked from the colurnel- 
lar margin of the cleft to the junction of skm and \ emiilion border. 




Flo &4 — The Onen method for repair of unilateral cleft lip 


The \ermilion border is separated along the skin junction of the 
cleft from the columellar end dorni to the point marked bj tin. 
calipers The calipers are closed to one-lnlf this distance and 
a tnangle b laid out on the ala side from a point just belo^ the al i 
(Fig So ) The Sides of the triangle 1-3, 1-2 and 2-3 is remo\ cd 



\ buried suture of 00(1 tlirooiic gut is usctl to approximate the ala 
to its correct position so that it joins I to 1' \s the all Is turncil 
into position, the adjiccnt tissue is u-=ed to build up the Hour of the 



Ftu 60 —Unilateral cleft 1 p ncomplete 
vf th cleft palate 


Fio S7 After repair of 1 p and correct on 
of na<al ala 


der continuous The al ir side of the \ermiIion boitJer is split anti 
the nccessarN amount of surplus tissue from tlie opposite side is 
fitted into it and sutured Deep sutures of hesn dermal i\hitli 
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A Login bo^\ IS then nppbccl for relief of tension on tlie suture line 
Figs 8G to 93 illustnte ciscs after repair tlie abo\e method 
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Tile fa\onte method has been to excise a ^ shaped section from 
the A oilier then b\ forcible pressure the prennxilla !•» carried 
bickwnrd in relation to the aKeoIar border This procedure 
rotates the bone on its trans\en>e axis so that the teeth are directed 
backn ard Other surgeons advise that a square section he reinov ed 
from the \onicr so that the premaxtlla can he slid backward as a 
drawer Mould be closed Tv en m moderate deformities complete 
separation of the premaxiHa from the vomer takes place b\ either 
of these methods It tends to drift out of place and complete fiva 
tion IS difficult Aloreover the blood stippK is impaired and the 
premaxilla rareb develops sufficientiv to carrv the incisor teeth 
The end result is an underdcvelopeil prema\illa which does not 
provide sufficient bone support to maintain the contour of the lip 
and the latter becomes progrev^ivelv more flattened as the child 
develops 

Inanv operative procedure on the premavilla itisverv important 
to control the process so that it cannot become displaced Otl er 
wise It will fail to keep developmental pace with the adjacent 
structures 



Fio 04 — Shows the method of cut Fro 95 Shows the prematilU a pos 
tag obi quelv through the corner near ton It is safer to hold the premas lla 
Its poste or c 1 so that the p cna^ Ha w thsbureds 1 erwj ewh ch passes througl 
tan bo adjusted wi bout buoa^e to the the ma-nlla and ante or to the premaxilla 
blood supply thus pre ent og forwa d I splacement 

Treatment of Projecting Premaxilla —The 'luthor prefers to 
maintain support of the hp bv retaining a ngid prcmaxill'i for this 
purpose If the projection is not too pronounced thi:> can be 
obtained b\ forcing the premaxilla backward as far as possible bv 
digital pressure sufficient to permit closure of the lip cleft Split 
tmg the vomer is often of help before making pressure Ulien 
necessarv a silv er w ire is passed through the maxilla above the alveo 
lus sufficientiv high to avoid the tooth follicles The procedure 
should never he undertaken unless the operator uses a technic that 
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Mill a\oid the tooth follicles If, however, the preraaxillarj projec- 
tion IS so extreme that the lip cannot be repaired o\ er it, the method 
of Bardeleben should be emplojed An incision is made along the 
loM er border of the 'Upturn and the mucoperiosteum ele\ ated , an 
oblique cut is made through the septum near the posterior end ex- 
tending well up the septum so that the premaxilla can be forced 
backMard without rotation It is then held m position bj a siKer 
Mire suture passed through the overlapped sections (Fig> {>4 
and 95) The objection to cutting through the “^pturo close to 
the premaxilla is that it interferes with the blood suppK so that 
the process Mill not develop sufficientiv to support the lip 

If the premaxilla is m contact with the alveolar borders, the 
latter are freshened and united with the premaxilla on each side 
This Is not done however unless contact obtains, as it is far better 
from the standpoint of future dev elopment to obtain a proper rela- 
tion between the upper and lower dental arches Tlie upper arch 
should be larger so that the lower teeth, when erupted, will not be 
anterior to the upper 

THE REPAIR OF BILATERAL CLEFT UP 

^Miere forcible adjustment of the premaxilla is necessarj, the lip 
operation should be postponed for a few davs until the babj Ins 
recovered from the first procedure 
In nearlv all operations adv ised for the repair of bilateral cleft lip, 
the vermilion border is removed from the prolabmm, and the alar 
borders of the cleft are united around the denuded prohhium 
This plan tends to produce an elongated lip which is, in most cases, 
out of harmonv with the face This is especiallv true of the Itose 
operation, indicated bv Fig 82 

Insufficient consideration is given to the fact that the prolabmm 
furnishes enough tissue for the central portion of the lip, if given 
an opportunitv to develop Uith this end in view, the author 
plans his operation with the object of retaining the v ermilion border 
at the lower end of the prolabium and supplementing it with the 
V ermilion border from the alar sides of the cleft 

Author’s Operation for Bilateral Cleft Lip — The entire central 
portion of the lip is conserved Even though scant in size, this 
tissue will develop surpnsinglv, and produce a lip of the proper 
length In most cases, even when later revision is necessaiv, a far 
better result obtains than from revision of an unsightK long lip 
An incision is made along both borders of the prolabmm from 
above downward, separating the vermilion border from the skin 
down to the lower border, the central portion of the vennihon bor- 
der being left intact The prolabium is measured with cahpc^ 
and the calipers set to one-half this distance Points are made w ith 



THE REPAIR OF BILATERAL CLEFT LIP 


215 


calipers in the skin just below tlie alae on each side and at tlie \er- 
railion border, trnngles are laid out represented bj 1-2 3, in the 
illustration (Fig % ) The full thickness of the hp is cut through 
from 1 to 3 and from 2 to 3, the cut from 1 to 2 includes onlj the 
skin Tins triangle of skin onl\ is then remo\ed The same 
pToeetlure is followed on the opposite side The alie are separated 
from the ahcolar bonlers and thoroughK undermined, an incision 
IS then made across the remaining \erraihon border on the pro- 
labium Tlie ah is turned in and point 1 is approxunated and 
sutured to 1', using a bnrieil suture of chromic gut, the redundant 
tissue IS utilized to form the nasal floor, 2 is joined to 2', and 3 is 




Fio 00 — Shons the metho*l used h> the author m the repair of bilateral Heft 
lip usiDg the pnDCi|>le developed by Dlair 

joined to 3' This is repeated on the opposite side The free 
\crmihon border from each side is fittetl into the incised vermilion 
border across the lower end of the prolabium, anti sutured The 
aliE are supportetl bv tension sutures which pass through lead 
buttons The skin sutures are of either fine dermal or fine silver 
wire which ties easUv 

Deep sutures of heavier dermal are Used on the under surface 
and serve to approximate the muscle The Logan bow i» then 
applied and the suture line covered witli vaseline or zinc oxide oint- 
ment as a protection from nasal secretions 
In cases where there is iimisnal tension on the suture lines, the 
Logan bow mav not furnish the necessat;j support, it is then safer 
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to apph adhesi\ e piaster on each side of the face, t^\ o sil\ er sutures 
being passed through the adhesi\e on one side under the lip and 
through the adhe&ne on the opposite side The ^ires are then 
twisted oaer lead buttons to the required tension, the adhesne 
plaster pre\ ents the sih er sutures from cutting through the tissues 
The skin sutures are remo\ed on the fifth or sixth da^, the deep 
sutures on the se\enth 

Corrections To Be Made Later —The prolabium is usuall\ bound 
down to the premaxilla thereb\ interfering nith free niobiht% of the 
hp This condition is later corrected b\ freeh separating the lip 
from the premaxilK A stent is then moulded to the incised area, 
a split thickness skin graft is xiTapped around the stent which is 
then replaced and held in position with sutures for about ten da\s 
Some prefer a fat fascial transplant, after the method of Ferns Smith 

Following the replacement of a prominent premaxilla and repair 
of a bilateral cleft, the tip of the nose is generalK drawn down 
and flattened This is later corrected b\ the following procedure 
An incision is made in the columella at the anterior end of the alar 
cartilage, down to the alar cartilage, the incision is then extended 
to the median line at the mid-portion of the lip This is repeated 
on the opposite side forming a \ shaped incision The tissue is 
ele\ated from the columellar cartilage and lifted upward and for- 
ward The incision is then sutured as a Y, raising the tip upward 
and forward 

PostoperaOve Care — Tlie child should be wTapped wnrml.i in bed 
and turned on its side so blood or mucus will dram out of the mouth 
The foot of the bed should be ele\ated In a lip operation on a 
\ oung bab^ care should be taken that an airwa\ is open for proper 
breathing for at tunes the Jips become compressed m a xahe-Jike 
action and breathing is interfered with, this can be remedied bj 
the insertion of a rubber tube in one nostril Feedings are resumed 
three hours after operation Elbow splints or cardboard cuffs 
pre\ent the b‘ib\ from putting its fingers in the mouth or disturbing 
the lip suture line 

Constipation is a%oided mild laxatnes or a daih enema 
Sutures are removed m from fi\e to se\en diNS, the tension sta\s 
remaining a da\ or two longer 

SURGICAL REPAIR OF CLEFT PALATE 

The term cleft palate denotes congenital lack of union of an\ 
portion of the soft palate, hard palate, or aKeolar border (See 
classification, page 203 ) 

Time to Operate —The operation for the plastic repair of a hard 
and soft palate cleft should not be performed before eighteen months 
and better results and a lower mortaliU are obtained b\ waiting 
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until the second or third \ear, or e\en liter Se\eral considerations 
fi\or operating at this time as the teeth erupt, the aUeoIar pro- 
cess de\ clops and the palate becomes more arched, thereby pro\ id- 
ing more tissue to close the cleft, moreo\er the palate tissues are 
then more de^ eloped, thicker and less fmble It n as forraerh con- 
sidered necessir\ to close a cleft palate before the child commenced 
to talk, or before the characteristic cleft pihte speech became estab 
hshed This, ho\\ever, is a wrong premise as cleft pilate speech is 
dependent upon the length of the palate and w hether it w ill function 
so as to prc\ ent air from pissing into the nose In pre\ mush oper- 
ated cases of older children and idnlts presenting a shortened palate 
with thickened and underdeveloped palato-phar\ ngeus muscles, 
marked speech iinprov ement ma^ be obtained bj using the posterior 
pillars to lengthen the palate 

Before operation the general health and phvsical condition of the 
child should be favorable, aljo free of nasal and oral infections 
1 he w inter months are not elected for operation as upper respiraton 
infections are more prevalent and the bacterial flora more varied 
and \ indent Such factors predispose to ulceration of the rarr 
surfaces with resultant breakdown of the suture line 

ravorablt. results depend upon several important factors (1) 
Recognition and consen ation of the blood supply m the preparation 
of flaps and elevated soft tissues, (2) lateral incisions sufficientiv 
long to permit approaimation of the suture line without tension, 
(3) suppleinentarv support of the suture line bj immobilization of 
the soft palate and relief of tension (4) support of the suture line 
in the hard palate, and relief from tongue pressure when necessarv 

The basic principle of the v on Langenbeck operation gives the 
best results This comprises elevation of the tissues from the 
palatal vault, separation of the palate aponeurosis at its attach- 
ment to the palate bone, paring tlie borders of the cleft, and suture 
m the median line IModification is necessarv to suit the indiv idual 
case 

Surgical Treatment ol Cleft Palate InTolvmg the Soft Palate and 
Extending Into the Hard Palate —After the borders of the cleft 
have been freshened, the soft tissues are elevated from the hard 
palate bv blunt dissection Tlie lateral flaps then drop and tend 
to approximate in the median line, especiallv if the arch of the 
palate is high Tliev maj be further approximated bj separating 
the aponeurosis which attaches the soft palate to the palatal bone 
Ordinarilj this procedure suffices for approximation when the cleft 
IS narrow Wider clefts reqvnre lateral incisions to reliev e tension 
on tlie median line The lateral incisions should alwajs he made 
close to the teeth so as to traverse the palate external to the palatmt 
arteries, and be extended well around the maxillary tuberosit.v to 
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relie\ e tension at the junction of the hard and soft palate, the site 
^\here non-union and perforation are likeK to occur 
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as to encroach upon the space occupied in the tongue In such 
instance the up\\ar(i pressure of the tongue nn\ tend to open the 
suture line This is ob\iated b\ in<«rting either n narrow lead 
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ribbon or a silver wire supported bj, the authors ten';ioQ relief 
guards Figs 107 to 119 illustrate the authors procedure for the 
\ on Laiigeiibeck operation 



Tia 109 Fn. no 

Fig 100 — de>attai; the palate tis ues out erd fiom the border of the cleft 
Fig 110 —Fle^at Gg tt c palate tissues inwnrd from thoIsteraJ acisoo with rare 
ru( ture of the palatine tc<sels ran usually be s\o ded 



Fig 111 Fig 113 


Fig 111 — Ele^at on of the tissues from the palate anter orly 
f 10 112 — Esc s og a thin sect oa of tnuei»a from the clelt border 
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A soft cleft palate rarelj contains enough tls^^Ie after repair to 
reach the posterior wall of the pliarjnx and thcrebj correct the 
nasal quahtj of the \oice which results from air passing mto the 



Fia 113 — Inci^ng tho aponeurosis from the posterior border of the palstc lionc 

nose in the articulation of consonants The iilrimate goal is to 
secure normal speech, and the \arious operations for closure of the 
palate cleft fail to attain tlii» end in most cases Cxperunccd ojicr- 
ntors, beginning with Passa\ant in 1802, ha\e tried larious methods 
to lengthen the jialate or constrict the phar\nx and thus o\erconie 


Fjo 



114 — Corapleung the incisHHi of the lalatc aponeurosis with 
The twrdera of ibo eleft can then be approsinj^tcd 


fur'eil sri»sijr» 


the anatomic d<fect Interest in the subject Ins lieen fiirthtr 
stimulatctl b% the article of Dorrance on ‘Txngtliening the Soft 
Palate m Cleft Palate Operation” (1925). 
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Tio 115 —Tiro inwttron of a wlvct or bioote wire suluic for iLc rclrof ol tension 



Tio lir — InscitiiiE the <0/1 palate suturm A straight needle h used mth 
00 derniaJ The needle forms an ottuse angleto the header for the first insertion and 
for the Teturn on the opi>o»ite »wie the needle forms an acute angle to the holder 
This produces a broad surface contact equal to an additional ron of sutures on the 
nasjl side 
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The author’s tcchnic for lengthening the palate ^\htn the cleft 
extends through the soft and mto the hard pahte (Tig 120 a) 
consists of a two-stage procedure The first closes the cleft b\ the 



I'lo 119 Shous tho operat on completed with ten" on wires tightened and euards 
ID I OS lion 



rio 120 —a Illustrates a cleft extend ng through the soft and hard palate to the 
preiaaxiUa Th s cleft is too extena ve foe the Dortance raethod b The palate 
after closure e The me 9 on used hy the author to elongate the palate in eases 
where the cleft extends through the palate to (he premoulla d The elongated 
palate sutured into pos two 

method described (Fig 120 6) the second mat be performed any 
time after full rccovert from the first opention, preferably setenl 
ft eek$ or months Hter 
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Second stage Operation to Lengthen the Palate —With the patient 
in the Rose position a U shaped incision is made on each side of 
the palate leaa mg a central section of tissue co^ enng the ongiinl 
cleft in the hard palate The internal arm of each U meets in the 
median line as fir back as the postenor border of the palate bone 
The external arms of the incisions extend close to the teeth iround 
the tuberosities and external to the palate muscles, forming a 
double U (Fig 120 e) 

The flaps are then eleMted and freed from their bon\ attach- 
ments 'Ihe himiilar process is separated, releasing the tendon of 
the tensor piliti muscle If the palate is not extreineh short, it 
cm then be carried backward to reach the posterior phar\Tigeal wall 
The lateral flaps are sutured to the 
apical portion of the median section of 
the palite, as illustrated in Fig 120 d 
Ihe lateral incisions are then sutured 
posterior to the tuberosities The raw 
surfaces are co^e^ed with iodoform gauze 
held III position b\ wires w hich cro^s the 
palate and are attached to the teeth 
(I ig 121 ) This method permits of a 
much greater lengthening of the palate 
withoutthedanger of producing an anterior 
opening in the hard palate 
Figs 122a to 122 d show a 'push 
back’ technic with the incision extending 
around the lingual surfaces of the teeth 
as in the method of Dorrance ith this 
incision the distance the palate can be pushed back la limited bj 
the degree of cleft extension into the hard palate if an anterior 
perforation is to be avoided Ijnless the cleft is limited to the 
posterior portion of the soft palate the author alwav s repairs the 
cleft sometime prior to the operation for elongating the palate 

The operation for lengtlierang the palate has been limited to 
incomplete cleft palate Heretofore when a Dorrance “push 
back operation was performed on a complete cleft the patient 
bad to near a prosthetic apphance to co\er the anterior opening 
In the author s procedure all tj'pes of cleft palate can be lengthened 
whether complete or incomplete 

COMPLETE CLEFT, ALVEOLAR PROCESS AND PALATE 
(GROUPS n AND m) 

T\ith complete cleft palate when the cleft is wide (Fig 123) it 
IS best to close the palate b\ a two stage operation The same 
operative procedure is earned out as previouslv descnbetl for an 
incomplete cleft The soft palate is clos^ including as much of the 



lUustratea (be 
i attached to the 
teeth to hold the iodoform 
gauze packing againat the 
raw eurfacee 
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hard palate as can be utvhzed \Mthout mjurj to the blood supph 
of the anterior fKp-> An additional lead ribbon or tension relief 
guard maj be necessary as a protection against tongue pressure 
(Hg 124 n) 



Flo 123 <1 Illustrates a cleft cxtendiog a short dstaore into tbo hard palate 

and suitable (or a Dorrance push hack operstioo b C(ter repair o( the cleft A 
MaeKeaty lead ribbon is used la tb» case (or relief ot tens on on the suture line 
The author allows several necks or months to elapse before operating to elongate 
the palate e The Dorrance iqcisiod for a push back operation d The palate 
elongated and held in position b)' a 8 her nire through the bone 



Fro 123 — niostratea a wide complete deft through the aheolar l>order hard and 
eof t palates suital le for the author s o] eration 

After the child Ins convalesced from the cfTects of the first 
operation the anterior portion of the cleft, including the alteolar 
defect, mav be closed The best procedure is to freshen the borders 
of the cleft on each side An incision is then made begiimmg nith 
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the prema\illa side of the cleft do e to the teeth and follow c-d 
around to the ma\illar\ tubeiwiU on the ‘'arae side The flap 
thu» formed is entireh ele\ated from the bone beginning with the 
deft border The tissues are then elea ated along the opposite hor 
der of the deft and the edge of the free flap is carriefl under this 
raised border and suture<l into position thus co\ering the defect 
(hig 124 b ) 



Fic I*’-! a niu trate« the ease eho vti in F g l‘*3 nfter rlosure of the soft palate 
and part of the hard palate t> After closure of the anter or cleft ly al J ne flap 
method <■ The author s met. on to elonnte the palate after the two-staec rejia r 
of a complete cleft d The palate eloneated and tutured to the posterior end of iht 
tis.ue coienng the cleft 

The author has oh er\ed that the pala e is usualh longer following 
repair of a complete than an incomplete cleft hut if the dc'trctl 
speech improvement has not been obtained the palate can be 
elongated b\ the following procedure Tlie outline of the deft 
through the hard palate is obtained In necflle punctures through 
the overKing tissues V double f incision is made stmihr to tbe 
one de cribed for an incomplete cleft but enough ti'-uc must Iw 
left to c-over the original deft there being less tissue available antc- 
riorlv on the deft side (Fig 124 e) "I he soft ti-'suc'^ within the 
I on cadi side are dtvatwl and scparateil from their lx nv attaih* 
nitiits The hamular proces.es are fractim'd with a «maJl chistl 
releasing the ten or palati on each side nit na«al aponetirti i^ is 
left attaciied to the poitenor wirgin erf the pilaft hont cxttrnalh 
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to correspond to tlie riw siirficc left when the pilnte is elongated 
posteriori) Careful undermming is necessar\ to permit this elongi 

tion If the palate is not too short it can then be inoied back 
ward to toucli the posterior phanngeal wall (Iig I24d) To be 
certain that the blood suppK is adequate the flaps are then returned 
to tlieir original location and held b\ a feu retention sutures \t 
the ne\t operation four or fi\e da\s later the flaps are again de- 
lated carried backiiard and sutured to the posterior end of the 
tissue coiering the deft in the hard palate The epen central 
portion and sides are sutured lea\ing raw surfaces anteriorK to 
he filled in bi granulation This method extends the benefits of 
palate elongation to a large group of cases that cannot be aided 
bx the Dorrance push back operation 
Postoperative Care —The child should he put to bed face down 
ward so that ani blood can run out of the mouth The foot of the 
bed should be delated Liquids including milk mai be gnen 
after a feu hours and an abundant fluid intake should be encour 
aged \\ater should also be gnen after each feeding to prexent food 
lodging in the mouth If necessarx sedatixes max be administered 
also mild lavatn es Llboxx splints are emplox ed to keep the child s 
hands out of the mouth lodofonn dressings are changed ex erx other 
da) and sutures are reiuoxed under pnmarx anesthesia about the 
eighth or tenth Speech training is of x alue in a large percentage 
of cases though much more is occomph'>hed if commenced betueen 
thi fifth and sixth xear 

The Brophy Palate Operation —This procedure has lost fax or for 
the follouing reasons considerable mortalitx man\ of the tooth 
(oUicWto are xlestrused the dental arch remains contracted and 
extreme malocclusion of the teeth frcipienth results Under present 
methods complete palate clefts can lie readih repaired uithout 
damage to the developing teeth 

The Lane Palate Operation —llus method is rareh used at the 
present time and is open to serious olijections Fxen when the 
closure is successful the palate shortened bx cicatricial contraction 
becomes stiff and rigid bpeech results are poor and from an ana 
toinic and phxsiologic staiidjuiml the operation sbonkl nexer be 
attempted 

NON-SURGICAL TREATMENT OF CaiJIFT PALATE 

It IS possible to surgicallx close anx congenital cleft of the hard 
and soft palate Hoxxexer there arc some cases in which infcctic n 
has (Iestro)ed so mucli tissue that further surgical interference can 
not be considered and mechanical aid% must be rehed upon 

ihe appliance used to cover a hard palate defect is known as an 
obturator and the section ek sing a Mitt palate defect an artificial 
velum If there is an opining in the hard palate or if the pro- 
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maxilla is missing, the defect can be coxered and the missing teeth 
supplied b\ an obturator Obturators made of metal are far 
superior to those of \ ulcamte construction and produce less irrita- 
tion some of the rtev. hght-ueight allots used in denture construc- 
tion are excellent for this purpose 
For the soft-palate defect an artificial velum hinged to the poste- 
rior end of the obturator will follou the movement of the palate 
muscles and close off the nasopbannx Soft rubber, formerly useil 
for the artificial velum, disintegrates and becomes unclean 

Althougli surgerj is the method of choice m correcting palate 
defects, a uell-fittmg prosthetic appliance serves a most u'leful 
purpose in cases where surgical relief is demed 

Cooperation of the Orthodontist — In the management of complete 
cleft hp and cleft palate the assistance of the orthodontist is essential 
in raanv cases after the surgerj has been completed Even when 
the alveolar border is well adjusted in unilateral complete cleft hp, 
the later development mav not be sufficient to produce proper 
occlusion with the lower teeth The central incisor on the cleft 
side maj be rotated labiallv , the dental arch is often narrow m 
relation to the lower teeth, especially through the canine region, the 
lateral mcisor and cuspid on the cleft side may erupt Iinguilly m 
the sulcus of the repairedcleft , and the dev eloping roaMlh frequentlv 
fails to keep pace w ith the mandible, resulting m an increasing prog- 
nathism These problems can usualK be solved by the orthodontist 
In bilateral cleft Iip there is generally displacement of the premaxilh 
and even after careful replacement the premaxilla mav not develop 
sufficiently to produce a normal anterior arch to support the hp 
and to carry the mcisor teeth The surgeon should be certain that 
all the nasal floor has been repaired The orthodontist can then 
carrv on his treatment to obtain a normal relation of the upper 
and low er arches so that the prosthodontist can replace an\ missing 
teeth 

Cooperation of the Prosthodontist —The aid of the prosthodontist 
may be necessary in unilateral complete cleft palate when the 
anterior teeth are so irregular and so displaced that the orthodontist 
IS unable to align them in normal position The arch can then be 
expanded the useless teeth removed and a prosthetic appliance 
substituted Prosthetic replacement is necessarv in a large percent- 
age of cases of bilateral cleft hp and deft pahte, due to an under- 
developed premaxilla which does not furnish support for the hp 
The esthetic v alue of a w ell planned appliance w hicli pushes the hp 
forward and corrects the profile cannot be overestimated 

In the event of previous operative failure, or when there is onh 
enough tissue to provide a verv short immobile soft palate it is 
better not to operate as bv so doing one mav further complicate the 
construction of an obturator 



CHAPTER WII 


SURGERY or THE FACE AND MOUTH 

MACROSTOMIA AND MICROSTOMIA 

Tin: mouth maN be unusunll\ large due to failure of normal 
coale-jcence of the niaxiliirj and mandibular processes (macro- 
stomia) One or both sides mij be imohed (Fig 125) In 
moderate forms, the edges of the cleft maj be freshened and sutured 
In extensue tjpes, houe\er, operation is seldom adiisable 



Fio 125 — Macrostomia (Courtwy Fxo ISO Microstomia (Courtesy 
o( Dc n S \suglun) ot Dr H S ^au^han) 


Excessne fusion of the maxillary and mandibular processes 
produces an abnormalh small oval aperture (micro'»tomia) (Fig 
12G ) The mouth ma\ be enlarged lateral incisions through the 
checks and suture of the skin and mucous membranes 

MACROGLOSSIA 

The term is applied to a variety of conditions in which the tongue 
becomes so bulbous tbit it protrudes from the mouth 
In cases of hinphangioma, which are often congenital, the ante- 
rior portion of the tongue is more often imohed than the entire 
organ Tlie enlargement mm be progressne, remain stationary, or 
begin to enlace at any period (Refer to Lj-mphangioma ) In 
smere tj^pes the infant is unable to nurse and ulceration m '13 

(231) 
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de\elop from the constant protnision and dribbling In such 
conditions a edge-shaped portion mas be e\sected from the central 
third of the organ or the tip mas be amputated 

Macroglossia mas also result from an abnormal increase of inter 
stitial connectise tissue The condition occurs rather frequentls 
m congenital mongolism and cretinism In the latter tspe, ths raid 
theraps la frequentls effectise 

CONGENITAL TONGUE-TIE 

In congenital tongue-tie the tongue is bound to the floor of the 
mouth bs an abnormalls short fremim Despite the popular belief 
that children ssho begin to talk late or deselop speech defects are 
suffering from tongue-tie the actual condition is rare 

Treatment Onij cases in sshich the tip of the tongue turns 
downward sshen an attempt is made to protrude it should be 
subjected to frenotoms The procedure is performed under light 
narcosis bs slipping ts\ o fingers beneath the tongue one on each side 
of the frenum and snipping the edge with scissors after which the 
separation is completed b\ blunt dissection and pushing the tongue 
backward The blood vessels which run in the base of the frenum 
should be av oideil No postoperative care is required 

ULCERS OF THE FRENUM 

The ulceration usualh results from abrasion of the frenum b\ 
the lower incisor teeth The condition is commonlv associated with 
protracted coughing especiallv in pertussis In cases of long stand 
ing a chronic mflammiton mass or granuloma mav develop about 
the ulcer 

Treatment The local application of o per cent silver nitrate 
solution is generalK effective Lnusual cases which per&ist after 
subsidence of the coughing inav require extraction of the lower 
incisor teeth 

RANULA AND MUCOUS CYSTS 

\lthough the terra ranuK lias been loo&eh applied to am cv at 
occurring in the floor of the mouth modern nomenclature resfnet^ 
the appellation to cvstic swellings which develop from obstruction 
of the salivarv glands— parotid submaxillarv or sublingual The 
more common tumefactions which result from obstruction of either 
a mucous or submucou>> gland or the anterior lingual glanila of 
Blandin Niihn are classified as mucous evsts 

Ranula — The causative obstruction mav involve either the 
salivarv duct or a mam branch thereof Although generallv due 
to inflammation a salivarv calculus or foreign hodv is pre^nt in 

manv ca'^s Apparentlv there is some etiologfc factor other than 
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obstruction because complete calculus occlusion produces glandular 
sclerosis Perhaps, as in h> drouephrosis, intermittent or incom- 
plete obstruction is the dominant element, ns is illustrated b^\ the 
following case A colleague’s cdiild de\eloped a sublingual ranula 
which persisted for two months Salna iias aspirated dailj anda 
filiform was insinuated into the duet on se\eral occasions The 
ranula persisted until a tooth-brush bristle was extruded 

Symptomatology — Knnulas ma> develop at anj age and are 
occasiomlh present at birth The parotid gland is seldom affected 
and most cases dev elop as a soft fluctuating e\ stic mass in the sulcus 
between the gum and tongue (siibmnKillarv or submental origin) 
Growing slowly and painle^v the\ raa\ attain the size of a walnut 
and bulge m the floor of the mouth Enlargement often occurs 
during mastication 

In most instances the excretorv ducts are per\ lous to a fine probe 
or filiform and saliva or mucoid material is often obtainable b\ 
aspiration Occasionall.v , a calculus roaj be palpated in the duct 
or “ sounded” with a filiform Although most calculi hav e a calcium 
base, a negativ e roentgenogram does not exclude their presence 

Tlie majoritv of ramilas are unilocular and circumscribed, at 
times, however. large miiltilocular swellings diffuseh invade the 
submaxillarj soft parts and extend postenorlv to the base of the 
skull Tliev maj he mistaken for simple cjsts until their magnitude 
IS discovered at operation 

Acute Ranula —In this rare tvpe an excruciatinglv painful cjstic 
swelling develops suddeiih in the floor of the mouth or m the sub- 
maxillarj triangle Increasing d\ spnea mav necessitate immediate 
surgerj. The duct obstruction, due either to calculus or mflamma 
tion, IS complete iMdd foims of acute ranula raav be allergic 
manifestations A case recenth seen develops bilateral submaMl- 
lar\ swellings upon tasting vinegar The attacks are painless and 
ephemeral 

Diagnosis — Ranula must be differentiated from mumps., mucous, 
thvroglossal and dermoid evsts, and cvstic Ivinphangioma Mumps 
is an acute self-hunted infection, accompanied bv pain and tem- 
perature and nsnahj vm rives the parotid Mucous evsts are smaU 
superficial circumscribed translucent swellings which appear just 
beneath the mucous membrane The median position of lingual 
thvroglossal and dermoid evsts excludes them Examination of 
the aspirated contents will distinguish ranula from cvstic hinph- 
angioma 

Treatment —Palliative treatment comprises repeated suctionagc 
and the aseptic passage of a filiform or fine probe into the duct of 
Wharton, Stenson or Rivinius Tlie injection of escharotics is 
dangerous Operative procedures comprise the oral removal of the 
sahvarv calculus, the insertion of one or two setons of htavv silk 
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from the Ijngual side, or e^section of tJje q st The latter procedure 
IS best performed through the floor of the mouth, the subiDi\illar% 
approach being rareh necessarj In evten«i\ e diffuse ranulas, the 
accessible portion should be e\sected and the remaining part 
SM abbed ^ ith 95 per cent phenol, neutralized ith alcohol, and the 
ca\it\ packed u ith gauze An extensive operation maj befolloived 
bj glottic edema 

Mucous Cysts —Mucous, cjsts develop from obstruction of a 
mucous or submucous gland in the floor of the mouth, or rareh from 
the anterior lingual glands of Blandin Xuhn The\ grow- sIomIj 
and pamlesslj , appearing as a globular or o\ old translucent bluish 
tumefaction, ]ust beneath the mucous membrane Tliej are usu- 
ally unilocular and seldom exceed 2 cm in diameter In rare 
instances, muItiJocular cvsts attain large dimensions (Tig 127) 



Fig 127 — Extensive multilocular eyst in the floor of the mouth First noticed at 
SIX years 

Treatment —"Aspiration, puncture or simple incision is almoit 
mvariabh follotied In recurrence Excision of the lingual ttall 
and cauterization of the base with 95 per cent pheno/, neutrafi/ed 
witli alcohol, gener'dh results in cure ^Vhcn unsuccessful, the 
thin sac should be exsected In extensive cvsts, the lingual 'till 
mav be excised and the remaining portion cauterized with 95 per 
cent phenol, neutralized with alcohol, and the caiitt packetl witli 
gauze 

MIXED TUMORS OF THE SAUVARY GLANDS 

Mixed tumors of the sahvarv glands occur at all ages from in- 
fanev to ad\ anced life, the majontv being observ e<l during the thinj 
and fourth decades 'Iliej develop most commonh in the pimfid 
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gland infreqnenth in the subm'i\illar 5 and nreh mtheciibhngiml 
bnmhr pro\\tIib are described as eccumng m tie muccus mem 
brane of the plnr n\ 1 artl and soft palate cheek lip and lachrymal 
glands 

Pathology —bali\ arj gland tumors irc pitlologic puzzles and 
ha\e caused much unKiti«^fattor\ speculation IIistoIogicalH thej 
exhibit an extraordinarj \anetj of epithelial and mesoblastic ele 
ments A common tape consists of tissue resembling mncocarUlage 
arranged in lobules n ith a loose connectn e tissue framen ork The 
cells as m immature cartilage rareb possess capsules and are often 
steDate The nature of the cartilage is puzzling and mane obser\ ers 
consider it to be of luetaplastic deruation from the acinal glandular 
epithelium 



Tio l‘’S —M sed tumor of the pare- Fio —Rap dly groTruig maed tumor 
t d glan I esh bt nggrowth aitert-wel e ot the paJOt d gSanti Fata n seventeen 
years of latency montbs 

This definitelj encapsulatetl t%-pe of tumor grons \erj slonl^ 
often requiring ten or more tears to attain a diameter of 1 to 3 cm 
(Fig 128) After remaining stationary m size for a number of tears 
to all intent benign and quiescent the tumor mat suddenit grott 
vigorously and invade the parot d substance neighboring strictures 
carotid tessels and hmph nodes Death generalK results from 
focal ulceration sepsis hemorrhage or metastases The latter are 
usuallv pulmonart 

Another tanett is composed of spindle cells interspersed with 
i lets of / ijahne tissue I he latter is prone to mvxomatous degenera 
tion and soft fluctuating areas mat result therefrom Mucin filled 
c sts may also occur from secreting gland tissue which la often 
embodied in the growth This ttpe of tumor mat grow steadily 
from its inception hav e no quiescent period and prove fatal witl in 
twelve moiths (Fig 129) 
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Symptomatolo^ "Mixed tumors of the pirotid usinlK bcpin ns 
a small nodule m or upon the gl*ind and de\clop nithm a cap ule 
until of considerable size The cap:>ule ma\ then gndiialh fiisp 
with the gland substance In some instances hone\er the tumors 
are incorporated nith the gland from their onset The growths 
are generalK firm in consistenca cellular and mucoid t\ pes ma\ be 
soft and e\en fluctuating Multiple minute cists are common and 
rareh the entire mass becomes c\stic Preponderance of one ele- 
ment ma\ almost produce pure fibroma luN-xoma or chondroma 
Malignant t\'pes are practicalK alna\s epithelial basal-cell car 
cinoina ma xochondrocaremoma or adenoid cistic epithehomi 
barcoma has been obsen ed 

Diagnosis The slon growth and firm consistenc\ of mL\ed 
tumors readih differentiates them from retention c\)sts due to 
sain an duct obstruction (Refer to Ramih ) Rapid enlargement 
connotes malignanc\ 

Treatment Tumors of the «ali\arj glands should be extirpated 
prompth Tbet are easiK enucleated in the encapsulateil stage 
and if the capsule Is thoroughh reram ed with the growth recurrence 
seldom occurs Malignant t^pcs rareh de^elop in children Thei 
maa be treated b\ radical suigerv through sacrificing the parotid 
gland with the facial ner\e or b\ radium therap\ Some malig 
nancies are greath benefited b\ the latter \ preliminaia roent 
genognm of the lungs should be taken in auch cases to exclude 
metastases 

ACUTE SUPPURATIVE SIALO ADENinS 

\cute suppuratne inflammation of the £ah\ar\ glands is uncora 
raon \lthough the condition iija% occur soon after birth as a sequel 
of obstetrical trauma most cases de\ elop m children w ho are greatl\ 
debilitated or suffering from protracted illnesses such as t' phoid 
fe%er or pneumonia Oie sain an glands become imohed either 
through hematogenous infection or ascending excretor\ duct ima 
sion the usual organisms being the streptococcus staphv lococcus 
or pneumococcus 

Symptomatology The patients are generall\ desperateh ill ^ 
chill ma% occur at the onset followed b\ rexia The degree of the 
latter howeaer isnoindexofthese\ent\ of infection Thein\obed 
gland most often the parotid swells rapidK and becomes aciitcli 
tender ten e and hot Its outline is often sliarpb demarcated ami 
pus im\ exude from the e\cretor\ duct Deglutition is pamfid 
and food is refused Leukoca-tosis and pohonicleosis are seldom 
high because of the child s low resistance Bronchopneumonia is 
a common complication 

Treatment Breast fed infants should not be allow isl to nur-e 
as suckling ma\ aspirate pus and eontamimte the milk uTien 
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bottle feediiiijs ire refused the normal bocli fluid bnhnct should 
be inauitTiined through gaiages or chses Tor the latter 3 per 
cent glucose in plnsiologic saline solution ma\ be administered 
subcutaneousK or mtraitnoiish (Refer to Delndntion) The 
mouth should be kept clean Local heat infra red ^a^s and short 
u v\e dntherra\ amcliontt the pain 

Although the inflammation inai octasiomlh sub ide an area of 
fluctuation more coinmonK appears Incision and drainage should 
be itliheld until such softening occurs In cases of parotid m\ oh e 
incut the scalpel should be directed parallel to the fibers of the facial 
ner\e and be carried no deeper than is nectssnri to obtain pus 
1 small cigarette or rubber dam drain is Inst emplo\ ed hard tubing 
IS dangerous The prognosis is gri\e in debilitated infants 

ACUTE RETROPHARYNGEAL ABSCESS 

The retropharv ngeal Kmph nodes are situated on either side of 
the mid line m the loose areolar tissue bctiveeii the plnr'ngeal wall 
and the pre\ertebral muscles Thci iar% from four to ten in earlj 
life but become few er in number as the child grow s older 

Pathology —1 he nodes become in\ oh ed from the h mi)h drainage 
of neighboring or more remote infections of the nasopliar> nx lar^ nx 
mouth teeth or ears The resulting adenitis ina\ be Inperplastic 
or suppurative the former eventuating in resolution and the latter 
in retropharv ngcal abscess The pus mav rupture into the pharv nx 
or burrow lateralh and depending upon the mtegntv of the pre 
V ertebral fascia point m front of or behind the sterno cleido mastoid 
muscle (Lverv case of cervical abscess should be examined for 
retropharj ngcal abscess if the etiologi is obscure ) In rare instances 
the process maa extend into the posterior mediastimira or axilla 
1 he carotid nodes tspeciallv the jKisterior chain are often involved 
secondarily 

Symptomatology — Acute retrophnrviigcal absce'^s is essentially 
a disease of earh lift and the raajontv of cases occur during the 
first V ear The onset is geiieralh m idious follow mg a nasoplnrv n 
geal infection but in some cases there is no discover ible antecedent 
pathologv The abscess dev elops sIowJv during tlie course of sev eral 
(lav s and mav attract no local attention until dv spnea or d^ spliagia 
appears Tever is variable but persistent and the child s head is 
often held hyperextended to aid respiration Ihis posture in con 
junction with the development of a nasal qualitv to the voice is 
verv suggestive Pharjngeal mucus is at times troublesome and 
nursings mav be difficult and be regurgitated through the nostrils 

Pharyngeal Examination AAhen the ibscess is located high 
pharjngeal examination mav reveal a lateral bulging with over 
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The s\\elling occurs most often abo\c ind in front of the tonsil 
md the latter is displaced roesnlK The surrounding edema is 
most marked in the mula The constitutional reaction is sea ere 
and the pain and disphagia are associated uith muffled phonation 
Treatment — Ihe ahscess should he e\acu<ited as soon as it is 
demonstrable To prevent possible damage to the deeper stnic 
turcs the scalpel should be covered with adhesive plaster except 
for its distal I inch The incision is begun opposite the base of ti e 
maila and extended downward in line with the anterior faucial 
pillar over the most prominent part of the abscess An arterv 
forceps inav tlu n 1 c inserted to enlarge the opening Aspiration 
of the Jills should be av oided through suctionagc 

EPOLIS 

Lpiilis IS a benign tumor which originates in the alveolar pen 
osteum or peridontal membrane adjacent to a tooth or in the gap 
between teeth The growth develops as a small smooth reddish 
or purplish mass which mav be pedunculated or sessile and seldom 
attains large size 

Varieties of Epulis —There are two varieties (1) Fibrous and 
(2) giant-cell epulis The former is firm in consistencj grows 
slow!} 13 not prone to ulceration and corresponds to the periosteal 
fibroma of other bones The giant-cel! tv^ie is softer and often 
quite vascular grows more rapidlv and tends to ulceration and 
bleeding Adjacent teeth occasionalh become loose Both tjpes 
occur chieflj in children and \oung adults 
Pathology —The fibrous t\-pc is composed of strands of fibrous 
tissue similar in structure to ordinarv hard fibroma Such growths 
are definitels benign The giant-cell tv^pe contains giant cells in a 
granulation tissue like stroma At times the vascularitv exhibits 
1} mphangiectasis Fhe origin of the epuhs vanetv of giant cell 
has occasioned much controversv Some observers believe thej 
are hypertrophied 1 one cells set free bj absorption of the bone 
matrix being identical with the osteoblasts of IxolUker Others 
consider thevv, mevlvfvcd ewdotlwUal or awgvoblastve cells Alallory 
holds thej are transformed wandering endothelial leukoevtes 
“ilthough the tumors are essentiallv benign recurrences follow 
incomplete removal and in unusu*il instances «arcomatous degenera 
tion occurs Sessile \ ascular txTies are YiotentialU more dangerous 
Treatment I xcept in '.mall pedunculated growths the adjacent 
tooth or teeth should bt extracted so that sufficient tissue may be 
removed to prevent recurrence Tlie epuhs with its adjacent alveo- 
lus IS then e-xsected bv a sharp rongeur In vascular sessile tvpes 
the alveolar removal should be more radical 
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ODONTOMAS 

Pritnan tumors ^\hlch arise from the osseous jaw are the same as 
those which occur in other bones and are necessanh of mesoblastic 
origin Pr]inar\ tumors that are not of osseous origin and which 
originate from embrionic tooth structures or misplaced remnants 
of tooth germs are termed odontomas 
The enamel bod\ de\elops from an epithelial cord which grows 
mw ard from the primiti\ e mucous membrane of the mouth w hereas 
the papilla which fortns the tooth pulp cementm and dentin is of 
mesoblastic origin During the de\ elopment of the enamel organ 
and papilla a fibrous sheath or tooth sac surrounds the tooth 
germ The tooth sac enamel oigan and papilla form the tooth 
follicle and tumors arising therefrom ina> thus be of epiblastic or 
mesoblastic genesis The species comprises adamantinoma fibrous 
odontoma dentigerous c\ sts root c^ sts and cementoma 
Adamantmoma (Adamantine Epithelioma) Adamantinomas are 
encapsulated growths derred from the enamoblast Farh stage 
tumors ma\ be solid and contain branching columns of epithelium 
Later from degeneratiae changes multiple irregular casts deaelop 
which contain serosanguinous mucilaginous material and occasion 
alK cholestenn crastals In rare instances the growths become 
calcified 

Palhologj —The tumors consist of islands of enamoblasts sup 
ported ba a dense fibrous stroma which at times contains os'-eous 
particles The outer surface of the islands is composed of cuboidal 
cells and the central area of fusiform cells or structureless material 
representing the stratum mucosum Complex tumors ma\ contain 
deruatnes from the dentin cementm or pulp structure 

STinptomatoIogy —The tumors raa\ deaelop m late childhood but 
are more common in \oung adults The\ grow slowh and pain 
lessK and swelling of the jaw is usualh the onl\ sxniptom Tlie 
tumefactions are smooth or slighth irregular and the oaerhing 
mucous membrane remains intact RoentgenologicalK the growths 
appear definiteh circuroscnbed e\lubiting a mottled appearana 
when solid and an irregular c\stic pattern after ‘softening has 
occurred 

Diaimosis Sarcoma grows more rapidh and is dcstnicti\el' 
im asn e Epulis is situated on the outer surface of the bone and 
exhibits no osseous m\oKeraent C\stic adamantinoma ina\ mimic 
a dentigerous c\st climcalh but upon roentgen ra% examination tlit 
latter contains a tooth within tlie ca\it\ 

Treatment — Adamantinomas are benign tumors and do no 
metastasize nor in\ ade the neighboring h mph nodes Fx-jection 
results in cure Following the remoaal of a "niall growtli tiie 
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ci\it\ nn\ bt incked v\jth iodoform g-iuze and permitted to heal 
slowh LnusualK exteiisne tumors ina\ require resection of tlie 
^\lth subsequent autogenous grafting from the tibia or nb 
(It IS jsahle to remo\ e the submatilhri sain ar\ gland m resec- 
tion of the lower jau ) 

Fibrous Odontoma —I ibroiis odontoma consists of an unerupted 
tooth embedded m a thickened tootli sac The tumors produce no 
sv mptoras an<l are accidetitalK disco\ ered in roiitineroentgenograms 
\t times the\ resemble dentigerous cists and the differential diag 
nosis max depend upon histologic examination (Refer to Dentiger 
ous Casts ) 

Treatment — Fnucleation results in cure 

Dentigerous Cyst — A. dentigerous cast (follicular odoniomn) con 
tains the croun of a partiallx or completth formeil unerupted 
and often misplaced tooth in a thickened fluid-rlistended follicle 
Tlie tumefaction circumscribed and generalh coxered bv a thin 
laxer of bone uithin uhich there is a fibrous laxer The latter 
max be lined with granulation tissue or fiat or cuboidal epitlieUum 

Symptomatology —Most exsts occur after the permanent teeth 
have tnipteil and dexelop sIoxxK and painlesslx as a superficial 
tumor m the outer side of the alx eol ir process The osseous capsule 
max be so thin that a ping i>ong crackle is produced xrhen it is 
pressed upon The roentgenogram is characteristic the cx^ttc 
tumefaction is defimtelx circumscribed and contains the croxx*n of 
a partiallx or completelx formed tooth Occasionallx a follicular 
txpe of exst dex eloping deep nithin the bone b accidentallx 
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diagnostic Larger c\sts max mimic the dentigerous txpe, alis'iict 
of a contained tooth element excludes the latter 

Treatment —Small c\sts at the roots of dead teeth usualh adhere 
to the tooth x\hen extracted Large cxsts max require the simt 
treatment as dentigerous groxrths 
Cementoma — Cementomas (radicular odontoma) are of nre 
occurrence and arise from mesoblastic tissue of the papilla ifter the 
croxrn IS formed Thex are compo<«d chieflx of cementm and de- 
xelopsloxxlx as painless circurascnbed eburnated groxxths Diagno- 
sis is made from roentgen examination Their densitx difTerentntes 
them from exostoses 
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ClSlb \\D IJSriX^E 
THYROGLOSSAI. CYSTS AND FISTULA 

iii\RorLo‘=^s\L c\i.ts and fistn!« are tubulo-derrooids 'Ahich 
de^elop from tlic embr\onic tli\ roglossal <hict In eirlj fetal life 
tlie plnrMigeal epithelium between the tuberciilum and copula 
t^aRlnateb \entnll\ Growing downward as a hollow epithelial 
stalk the lower eatremitN bifurcates to form the pritnordia of the 
lateral lobes of the tbvroid gland Tlie remainder of the duct 
normalh atrophies between the sixth and eighth weeks its original 
Ostium being indicated b\ the foramen cecum 

When the duct fails to obliterate it traxerses downward from the 
base of the tongue in the tmd line <»f the neck to the hj oid bone 
and then along the anterior surface of the trachea to the thyroid 
isthmus It usiulh passes through the h\oid but at times lies 
anterior or rareh posterior thereto The portion aho\e the h^oid 
is termed the /injuof duct and that below the tl yroirf duct ^ aganes 
cf obliteration maj produce casts fistul'e or accessorj tlivroid 
glands 

Thyroglossal Cysts —TTit roglossal casts usualK dexelop earlv in 
thildlw oil otcasionalK thc\ are present at birth and rarela tht. 
cjst formation occurs after pubirta from inflammation in duct 
remnants preaiousla quiescent The^ occur as small castic swel 
lings which seldom exceed the size of a golf ball and ma^ be situated 
abo\ e or beloav thehaoid bone 

Suprahyoid Cysts (Lingual Dennoids) —The tumefactions mav 
deaelop at the site of the foramen cecum or occupa a lower central 
position in the tongue lietween the gemo haoglossi muscles The 
latter tape whenhrge bulge m the submental spate (Iig 130) 
The cast walls arc comix td of fibrous tissue lined witii squamous 
epithelium and tlit contents consist of epithtlnl detritus sebaceous 
material and rarela hair At times the casts are lined aiith ciliated 
epithelium Bochdalek found mana fetal sahaara gland acim 

(243) 




Fig 130 —Thj regional ej <t filling the tubmcntal •pare am! bulging in the Hour of 
mouth Prc»«nt *incc ear!} childhood 



til. 131 — Infnvh>oid thjTWttonal (•lightlj htcradl 


ZaffabjTwd Thyro^lossal Cysts.— Tljt-'r wiinpri'C tlip coniiinm 
>ar!et\ and tx-cur in the mMl-line of the neck (or 
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Side) between the h\oul bont and the thjroKl istlimus (Fig 131 ) 
The c\sts ire relati\€K supei^cial and more up ind down with 
deglutition The\ ire lined w ith squnmous or columnar epithelium 
and contain mucinous or sebaceous material and rarch hair 
Rudiraentar. tluTOid tissue max be present in the walls 
Diagnosis —A lingual cast max be mistaken for an accessorx 
thxroid gland winch m rare instances dexelops between the genio- 
Inoglossi muscles (Refer to Thxroid Gland ) The aspiration of 
fluid IS diagnostic Infrahxoid exsts most be differentiated from 
sebaceous cjsts hxgroma colli lipoma mid line superficial seques- 
tration dermoids lx mphadenitis and infrahx old bursitis bebaceous 
cx sts are intradtrmal and are uncommon before pubertx Hx gromas 
occur as soft uni-or multilocular 
exsts generallx in the anterior 
triangles of tlie neck and do not 
moxe XX Ith deglutition lipomas 
are superficial lohulated tumors 
often connected with the skin and 
seldom occur m the mid hne Se- 
questration dermoids are rare and 
develop as small evsts superficial 
to the deep cerxical fascia Occa 
sionalh an enlarged submental 
lx mpli node is puzzling a focus of 
infc'Ction IS usuailv demonstrable 
(Refer to Cerxical Adenitis) In 
frahxoid burbltl^ mav dexelop 
from inflammation o! the bur«« 
between tlie hod\ of the hxoid 
bone and the thxrolijoid mem 
brane The swelling develops 
rapidlx is aciitelv tender and seldom attains the size of a marble 
The condition max become chronic (Tig 132) 

Treatment — Cxsts at theforamen cecum max be cured bx excising 
the dome of tlie tumefaction and cauterizing the base witli 9o per 
cent phenol neutralized with alcohol The deeper lingual tvpes 
are best remox ed through a median submental incision Infrahx oid 
cxsts frequentlx haxe a tubular process which exteuls upward a 
\ ariable distance toward the base of the tongue In such instances 
tl e epithelial duct remnant must be corapletelx exsected with the 
exst wall to prevent recurrence When the process passes through 
tlehjQidhone the central 3 or 4. mm of tl e latter should be excised 
w ith It Approximation of the dix ided hx old is iinneccssarv 

Thyroglossal Fistulm —The vast majontx of thvToglossal fisttil'e 
are extenial and present a sobtarx opening at some point in the 
mid hne of tl c neck hetween the 1 void bane and suprasternal 
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notch The most common site js just belon tlie cncoid cirtiligc 
and in some instances the Obtuim is shghth hteral In rare cases 
of internal fistulT the opening is it tlie fonintn cccum md the 
sinus tract tvtends (loi\ m\ inl a \ irnble distinct betw een the gcnio- 
hxoglossi muscles 

Symptomatology —Th\ roglossnl fistulie are nt\tr coiigmital 
The\ ma\ de\ elop soon after birth or e\ en is late as pubertc and 
result from infiimmation and spontaneous rupture of pret\i ting 
cjsts blind internal fistula or from the phvsicians meddlcNonie 
bistouri The external ostmm usualh appears in a scarred depur*- 
Sion and exudes mucus The tract is gencralK palpable as a cord 
like process leading touard the h\oid with deglutition its opening 
puckers inward In rare instances the sinus extends to the fon 
men cecum thus forming a complete fistula The fistiilc ate lined 
with columnar or it times ciliated epithelium and their walU ma\ 
contain islets of tin roid tissue 

Diagnosis The mid line location of the ostium with a cord like 
process extending toward the hxoid is pathognomonic Karcb 
another ti-pe of mid lineSstuh isobsened which results from faiilti 
ectodermic fusion The sinus tract m these cases is x er\ superficial 
and ma\ be attached b\ a fibrous cord to the mandible or the 
manubrium 

Treatment —Since the injection of escharotics is seldom successful 
complete cxsection of the fistulous tract is usuiIK recommended 
The procedure is best deferred until after the sixth \eip and is per 
formed as follows Through a \ertical raid line incision after pri- 
liminm injection of the sinus with mcth\]ene blue the fistulous 
tract n/th i sanlJ amount of surroumJ/ng tJSiiio is cjcfJcwJou-Ji 
dissected upward '\^hen the Inoid is traxersed b\ the fistula its 
central 3 or 4 mm is remoxed with the contained tract anil the 
dissection is continued toxxard the base of the tongue to Ipxond 
the upper extent of the fistula The soft parts are then approxi 
mated with \o 0 plain catgut the fa'^cia with \o 0 tliromic and 
the skin with fine dermil suture Drainage is maintaiiuil for 
fortx -eight hours \MiePcis complete cxsection of the tract results 
m permanent cure incomplete rtinoxal is almost alxxaxs foII(we<I 
In recurrence Sccondirx ojientions through scar ti ue art xerx 
difficult 

BRANCHIAL (BRANCHIO-GENETIC) CYSTS 

Branchial casts are sequestration dermoid which result from 
faultx embrxonjc fusion Dunng the third anti fourtii wwks of 
fetal dexclopment fixe pharxngcal pouchts apptar tn the lateral 
walls of the foregut At corresponding lexeb the cettKierm m 
dentates to form the branchial grooxes or clefts As tl c cctixlcnn 
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and entoderm approximate, the mesoderm is pressed aside and 
dexelops branchial arclies between the clefts (Fig 7 ) 

The first and second arches, the mandibular and lijoid, outgrow 
the others and form a gill like fold The sulcus thus produced, 
termed the ccnical sinm^ is lined with epithelium derived from the 
ectoderm During coalescence of the pharjngeal and cutaneous 
surfaces, islets of these epithelial cells ma> become sequestered 
If thej retain secretorj function, a branchial cjst dexelops 
The majontj of branchial cj sis are lined xxith epidermis contain- 
ing iltrmal glands, and their contents consist of sebaceous detritus 
and occasionally hair Others are lined with squamous epithelium 
and contain mucoid mate- 
rial The rare presence of 
ciliated epithelium indicates 
entodermic mcUisiou 

Symptomatology — Bran- 
chial exsts are rarelx con- 
genital and seldom occur 
before pubertx, at which 
period there is an extra- 
ordinary dexelopment of 
many epithelial structures 
They are more common in 
males, are of slow growth, 
and mfriquently attain the 
size of an orange Their 
usual situation is anterior 
to the stcrno-clculo-mastoid, 
opposite the great cornu of the hyoid to which they raav be at- 
tacheil (Fig 133) The ex sts are deeply situated and when the 
smooth globular mass is pressed inward, a bulging may appear m 
the side of the phan n-x 

Diagnosis — Braiichio-gciietic cyats must he clifTereiitiated from 
hmphadenitis, hxgroma colli, thyroglossa! exst, exstadenoma of 
tby roul and adenoma of the jiarathx roid (Refer to sections thereon ) 
Treatment —Simple incision of the exst should nexer be em- 
ployed as a persistent siniis xvill result Aspiration followed by the 
injectionofcsclnroticsisgenerally futile The most satisfactory pro- 
cedure IS complete excision of the cyst xxith its lining membrane 
The operation is one of considerable magnitude and requires inti- 
mate knowledge of the local anatomx 

BRANCHIAL (BRANCHIO-GENETIC) FISTULA: 

Branchial fistula? are tubulo-dennoids resulting from fault' em- 
bryonic fusion The first or hyomandibular cleft is the priniordium 
of the car, auditor' canal and Eustachian tube With nonnal 



Tic. 133 — Branchial cyst which developed 
at pubortj 
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de\elopment the other clefts coalesce and disappear ^^'hen such 
fusion between the sides of a cleft is lacking a branchial fistula 
results Tlie latter maa l>e complete with openings in both the 
skin and mucous membrane or incomplete presenting onl\ an 
internal or external ostium 

Depending upon their ecto or entodermal origin branchial fistuI'B 
ma\ be lined w ith mucous membrane ciliated epithelium or skin 
The mucoid discharge is often quite irritatmg 

Symptomatology — Brancbnl fistula, are present at birth in con 
tradistmction to th\ roglos^al fistul^e which are always acquired 
In some cases the fistulous opening in the skin is so small that it 
escapes detection until the secretion attracts attention whereas in 



Fio 134 — B lateral branch al gstula of Ihe 6rst cleft { inusuiil) 

others the ostium easih admits a probe Occa'!ionall\ a small tab 
of skin and cartilage (cemcal owricfe) surroundb the opening Tlie 
fistulas are bilateral at times and there nm be a familial bistort 
(Fig 134) . , 1 ^ 

The External Ostium Tlie site of the external ostium depends 
upon the cleft iq\ oh ed A line drawoi from the externa! auditorv 
meatus to a point just below the htoid bone indicates the position 
of the first cleft from the anterior border of the sterno-cleid^ 
mastoid at the angle of the jaw to the lesser cornu of the h\ oid 
the second and from the “same point to the suprasternal notch t le 
thiKl and fourth clefts (Fig 13a) The second cleft is iinohed 
most often , , 

Tlie external opening maj thus occur at an\ lei el along i 
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anterior border of the stemo-cleido-mastoid The most common 
sites are opposite tlie angle of the jaw the upper border of the 
thjToid cartilage or just aho\e the stemoch\ icular articulation 
The position of the internal ostitun is constant in the literal wall 
of the phar\nx in or near the sncculus p\nformis 

Complete Fistulee —The accompaming Iig 13G indicates the 
course of a complete branchial fistula ^shich openetl ettemalh at 
the suprasternal notch The tract traversed upward along the 
anterior border of the stemo-cleido-mastoid K mg upon the stcmo- 
Inoid and sternothv roid muscles to the level of the cornu (f tlu 
hjoid thence between the bifurcation of the carotid irttrv and 
beneath the posterior bellv of the digastric muscle finillv passing 
ov er the h\ oglossal nerv e to perforate the constrictor musclc it tlu 
site of the sulcus pv nformis 

Incomplete Fistulie Eternal incomplete fistul® should be exim 
ined roentgenologicalh after being injecteil with some radio opaque 
substance such as lipiodol A deep tortuous tract is often demon 
strated Internal incomplete fistul'c usuillv remain unreci gnu«l 
and asvmptomatic unless thev become inflamed when i plnrvngeal 
abscess miv result 

Diagnosis complete fistula is reidilv dngnosed bv injecting 
methv lene blue solution into the outer ostium the dv e soon appear 
mg m the pharvnx \n incomplete external fistula mav be mistaken 
for a discharging sinus from a suppurating Ivinpli node TJie con 
genital historv absence of glandular swelling mucous character of 
the discharge and the tortuous tract revealed bv roentgen rav an 
pathognomonic Thvroglossal fistulie are never congenital occur 
m the mid Ime and retract with deglutition 

Treatment —Because of the difficultv of extirpation attempts 
have been made to destrov the lining epithelium b\ the injection of 
escharotics Although the results have been mainlv disappointing 
Cutlers solution has recentiv attracted attention and i» worthv of 
trial In case of failure complete e\<«ction of the fistula should 
be performed 

Operation — Koenigs ingenious method for removal of the <lecp 
part of the fistulous tract is recommended After the fistula ha*, 
been dissected above the digastric muscle one proceed'- hv blunt 
disbection to the region of the constrictor muscle itli the mouth 
lield open a probe threadeil with silk is pa&Kxl into the wound 
and made to bulge m the pharvnx jUst anterior to the tonail v 
small incision is tlien made through the pharv ngeal mucosa o\ er the 
bulging point The silk is tied to the fistulous tract and the latter 
Is pulleil into the pharvnx as the probe is withdrawn through tie 
mouth After the free end of the tract has been amputated the 
base is cauterired and sutured into the pharv ngeal wall flu* 
parts of the neck arc then appmximatcrl with No 0 plain rilgut 
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the fascia with No 0 chromic and the skm wnth fine dermal suture 
Drainage is ad\ isable for fort\ eight houre 
Operatne interference it> best deferred until prejiiibe&cence 
Dnless the fistulous tract is completely exsected recurrence will 
follow Secondari operations ta\ the ingemuta of the most skilful 

CERVICAL AURICLES 

Small oiitgrow-ths composed of skm and cartilage termed ccr\ ical 
auricles are occasionalK found along the border of the sterno 
cleido mastoid muscle Iheir remoial ma\ be indicated for 
cosme-iis \n auricle maa also occur at the external ostium of a 
branchial fistula (Fig 134 ) 

CELLULITIS OF THE NECK 

Cellulitis of the neck occurring in the areolar tissue superficial to 
the deep cer\ ical fascia is of slight surgical import ith expectant 
treatment the infection either resoh es or entuates in a superficial 
abscess which responds to incision and drainage Cellulitis occur 
ring beneath the deep fascia howeier is a graie surgical pathology 
which IS often lethal especialh in debilitated infants 
Etiology —The condition occurs roost commonly from septic 
throats mdiphtlicnaand scarlet fever but ina\ follow an\ invasion of 
the mucous membrane of the mouth or msopharvnx b\ a virulent 
organism predominantlv the streptococcus The inflammatK n 
generallv develops m tlie submaxillarv or submental regions and 
extends from the yaw toward the clavicle At times the process is 
bilateral 

lilt following ca'ie typifies invasion following oral trauma A 
boy aged twelve vears had been treated some months for trench 
mouth A bicuspid tooth was filled under novocaine anesthesia 
The following dav the submaxillarv ^rea became swollen and in 
fortv eight 1 ours a brawny edematous tender mass extended to the 
clavicle Temperature was 105 2° r pulse 140 leiikocvtosisl7 800 
and polynucleosis 91 per cent Recoverv followed prompt surgerv 
Ihe wound cultures revealed hemolvtic streptococcus 

Pathology 1 irst desenbed bv Ludwig (183b) and often terme 1 
Ludwig s angina the patbologv of cellulitis of the neck is now 
recognized as a severe adenitis and periadenitis accompanied bv 
bacterial invasion of the cellular tissues The swollen and edem 
atous I\mph nodes incapable of cofler damming the infection form 
part of the confluent infiammatory moss Iht process rarelv sub 
sides and usuallv eventuates in abscess formation or m extensive 
necrosis and purulent cellulitis which mav extend into the superior 
mediastinum Death miv tcciir from s I ronchopneiimonia 
or rarely glottic edema 
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Diagnosis — The icute de\eIopment of a diffuse bnwn\ edein'i 
tous swelling without palp-iWe nodes differentiates it from acute 
hmphadenitis The condition is generalh accompanied h\ hN-per 
p\Texia rapid pulse prostration and at times delinum D\spnea 
and d\ sphagia de\ elop frequenth hereas high leuXocx-tosis and 
poh-nucleosis occur in sthenic tx^pes a low count b. exhibited m 
debilitated patients and in tho^ o\erwhelmed b^ the infection 
\ chill ma'v occur at the onset repeated chills howe\er usualh 
indicate blood stream imasion Blood cultures are sterile unless 
general sepsis de\ elops 

Treatment —These cases can e graxe concern Prostrated chil 
dren often refuse both nourishment and water and adequate main 
temnce of the bod\ fluid balance becomes imperatixe Gluco^^e 
(3 per cent) in phxsiologic saline solution should be admini tereil 
subcutaneoudx or intnxenoush in sufficient dosage to su tain such 
balance (Refer to Dehxdration and \cidosis) Except m mild 
cases immediate operation is definitelv urgent The inci«ion is 
made ox er the point of maximum swelling the scalpel being earned 
through the deep fascia An arten forceps is then insinuated into 
the edematous mass and the blades are opened if pus is obtained 
Failing to find pus after in erting the clo ed forceps m sexeral 
directions a soft rubber tube or cigarette drain should be intro- 
duced The discharge m such ca«es usualh becomes purulent 
within twentx four to fortx-eight hours \ indent infectioii<i how 
e>er max ox erwlielm the patient before this occurs The presence 
of piis at operation indicates localization of the process and a 
fax orable prognosis 

\ntistreptococcus serum in the past lias been disappointing 
The concentrated serum of the New '\ork State Department of 
Health has been emplox ed at the New \ ork Post Graduate Ho pital 
vnth beneficial results in certain streptococcus pathologies Recent 
reports concernmg the administration of para amino-benzene-sul 
fonamide haxe attracted fax orable comment RepcatexI blood 
transfusions are also of greatxalue e^peciallx when the conx ale cent 
progress is protracted 
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Cl RMCAL ADK\niS 

The scilp face nioutli nasophamix acce&sf)r\ sinuses and 
Ultra are riclil\ endoMed tvith Kraphatics which dram into \arious 
cmical l\inph nodes These be divided into two groups 
(1) A circular chain (the pericervical) surrounding the base of the 
skull consisting of the parotid mastoid suboccipital submental 
and subma\illarv glands and (2) a vertical chain comprising the 
rttropharv ngeal, the anterior cerMcal and the carotid or deep 
cervical Fig 137 represents diagrainmaticallv the course of the 
Ij mph flow from v arious parts of the head and face to the different 
nodes 



Tio l-l" Lymphatic drainage to the various grouj B of lymph glands in the I ea 1 
and neck ; Farot d S maBtod S subo cip tol 4 submental o sulmaxllarj 
and ( anterior and posterior carotid or deep cer\ ical nodes 

The Parotid Nodes are three to six. in number and he superficial 
to the capsule of the parotid salivarv gland, occasionallv one or 
more is mtracapsular ' Into this group dram the Ivanphatics of 

* V. lemporarv ealivarj Bsluls may folio e inns on of a decpij b tuafcd j uru 
lent node 

(2o3) 
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the forehead supra-orbitil and frontal scalp regions the conjunc- 
ti\ a anterior surface of the pinna and the externa! auditor% meatus 
The center recalls a child who had bilateral enlarged parotid nodes 
v.ho<^ etiolog\ caused much speculation Treatment of chronic 
conjunctivitis resulted in cubaidence of the adenitis Fig 138 is 
that of a child referrevl to the clinic ti ith the diagnosis of suppurativ e 
parotitis Thepathologv provedtobesuppuratneparotidadenitis 
subsequent to a furuncle in the auditorv canal 
Tie Ma^stoid Nodes receive drainage from the temporal region of 
the sc-alp and the posterior surface of the pmna and mastoid Acute 
adenitis ma\ suggest mastoiditis when the gland jUst below the 
mastoid tip is involved 

The Snboccipital Nodes comprise a chain of glands situateil ov cr 
tile region of the suboccipital ndge Thev receiv e Ivmph drainage 
from the occiput and are most often chronicalh enlai^ed from 
pediculosis capitis The bites or scralchmgs cau e e^conations 
whence infection is carried to the nodes 
The Submental Nodes two to four in number hemcIi)«epro\injitv 
to the sublingual «ali\arv gland Into them drain the Ivmphitics 
of the middle third of the lower bp the corresponding portion of 
the chin and the huccal mucous membrane covering the alveolar 
processes of the lower central incisors 
The Submanltary Nodes four or more in number he superficnl 
to the submaxillarv salivarv gland occasionaDv one or more la 
intracap ular Thev receive Ivmph drainage from the infraorbital 
and na«olabial regions the cheek upper lip outer third of the lower 
lip and the buccal mucous membrane covering the alveolar pro- 
cesses of all the teeth except the lower central incisors The norles 
are frequentlv enlarged due to the common mcidence of alveolar 
infections in children 

Tie Retropharyngeal Nodes consist of four to ten glands which run 
V erticallv downward from the base of the skull on either side of the 
mid line in the loose areolar tissue between the phaniigeal wall 
and the prev ertebral mu cles (Refer to Retropharv ngeal Ab ce-^ ) 
1*0 tpharvngeal peritonsillar and ntitic infections drim into them 
The glands «eldom reveal their pre'^nce until a retropharv ngeal 
abscess dev elops 

The Anterior Cemcal Nodes consist of a few glands m the anterior 
region of the neck along the course of the anterior jugular 
Thev receive Ivmpfiatic drainage from the neighboring «kjn and 
soft parts and are of slight surgical import 

The Carotid or Deep Cemcal Nodes consist of an anterior and 
posterior chain which exten I downward from the ba«e of the kull 
anterior and postenor to the internal jugular vein and ultimatelv 
dram into the subclavian Tie posterior bellv of the omohvoid 
div ides them into a superior and inferior group The glands receiv e 
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exttnsn e 1\ niph drainage from the nasopha^J^l\ and also that from 
all the aforementioned nodes Thcj are most commonh iinoKed 
from diseased tonsils and adenoids The uppermost gland of the 
antenorchamjung just liehind the angle of the jaw and beneath the 
sterno-cleido nnstoid, is the first to enlarge and is often termed 
the tonsillar gland With continued infection other glands become 
in\ol\ed from above downward 

Knowleilgc of the tissue zones which drain into encli group of 
glands is of distinct clinical \ nine rinlargement ol the deep cer\ ical 
glands suggests diseased tonsils and adenoids, submaxillarv adenitis, 
dental caries, parotid adenitis a furuncle of the auditor; canal or 
conjiinctiMtis, and suhoceipital adenitis a scalp nidus It is ^el 
dom that the focus of infection cannot be demonstrated Its 
eradication usuallji results in resolution of the adcnopathj unless 
the nodes have suppurated, or are tuberculous 
Lvmphatic tissue responds to irritation far more activeh than 
anv other tissue and this niflammatorj hvpcrjiJasia is most marked 
111 earlv life Although the causative nidus is usuallv demonstrable, 
some cases develop without discoverable infection (idiopathic) 
Small palpable glands in tlie cervical, avillarv and inguinal regions 
occur at times in health.; children and should not be considered 
pathologic 

Cervical adenitis occura in the following schema of clinical condi- 
tions (1) Simple livperplasia, (2) Tuberculosis, (3) Hodgkin s dis- 
ease and allied malignant Ivinphoinatoses, and (4) Lues 

ACUTE CERVICAE ADENITIS. 

Acute cervical adenitis occurs often in infancv and earh child- 
hood as a complication ot measles, scarlet fever and diphtheria 
In older children, dental canes, tonsillitis and acute iiasopliarv ngeal 
infections are common causes, the inciting organism being the 
streptococcus or, less often, the staph; lococcus 
Pathology —The nodes exhibit active hmplioul livperplasia, con- 
gestion, edema and not mfrcquentlv penadenitis Depending upon 
the virulence of the infection and the host's resistance, the process 
inav result m resolution or progress to suppuration Severe infec- 
tions mav produce widespread cellulitis of the neck The vouiiger 
the child, the greater is the danger of suppuration and m debilitated 
infants resolution is uncommon Occasionnllv the adenopathv 
remains stationarv and the acute adenitis becomes chronic 
Symptomatology — The glands most commoiilv involved are those 
of the superior anterior carotid and submaxillar; groups, subse- 
quent respectiv elv to tonsillitis or tooth infections The adenop ithv 
ilevelops rapidlj and in a few davs several nodes maj become 
involved. Occasionallv a chill occurs at tlie onset The nodes are 
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painful acuteh tender and the oaerlMn^ skin mi\ l)e reddened 
and hot perp\Te'?ia is usual and the patient ina\ be prostrated 
Suppuration commonh follows if the glands are larger than marbles 
and ha\e matted from periadenitis (Ijg 13S) This gentralh 
occurs within ten da^3 and seldom after the third week In fa\or 
able cases resolution is often slow but is usualh complete within 
ten weeks Persistence of the adenopath\ suggests tuberculosis 
Acute cer\ ical adenitis is rareh bilateral 

Treatment — \Mien the adenop- 
ath\ Is ':econdar\ to tonsillar and 
adenoidal infection attention 
should be directed toward the naso- 
pliar\nx installations of a few 
drops of o per cent argi rol into tJie 
nostrils topical applications to the 
tonsils and the frequent us? of 
warm anti«eptic gargles An ice- 
bag to the neck is comforting to 
older children with p%rexia m 
infants and debilitated children 
warm applications are preferable 
Tonsillectomy should never be 
performed in the presence of acute 
adenitis The procedure is 
contraindicated when the glands 
ha\e subsided but the exenuig temperature remains elevated Tht 
latter indicates actn e infection and the absorption from wide Jvni 
phatic areas laid bare through operation mat precipitate fulramat 
ing cellulitis or pro\ oke suppuration m a subsiding patholog\ 

In acute subma\illar\ adenitis secondar\ to aheolar infection 
prompt extraction of the offending tooth is ad\ i able a gum 1 nil 
should be incised Conseiwatixe tempori7ation to sa^e a tooth 
ma\ result in suppuration of the glands 
Suppurative Adenitis No specific treatment wdl prc\eiit stqi- 
puration ^ arious ointments such as ichtln ol guancol iodine etc 
are useless and max irritate the skin ^^’hen suppuration dcxclops 
incision and drainage should be deferred until an area of ‘softening 
appears -V small transxer&e inci ion through the ■’km and fa'Kia 
will permit the point of the scissors or arterx forceps to open tl c 
abscess The inciMon for submaxiJlaia ab cess should be at least 
a finger s breadth below the honzontai ramus of the jaw to a\oi 1 
the branch of the sexenth nene supplxing the lexator nnguli oris 
muscle (Refer to Tig The facial xem should he pre«erxed 

\ small ■’oft rubber tube rubber band or paraffin gaure dram is 
emplox ed for onlx a few dax s Re olution is often slow and at times 



F a 138 — Suppu at e parol d 
aden t a «ecoadar> to funjorulos a 
of the ertaraa] eud tory ranal 
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usualh under ph\ sicil par and are classi^ed as cases of Ij mphatisiu 
The^ are non surgical, require h\ gientc dietetic treatment, and seem 
benefited b\ the administration of arsenic 
Treatment — Remo\al of the focus of chronic infection usually 
results in gradual resolution of the adenopath\ A proper li\ gienic 
dietetic regimen is also extremeh important wholesome food, 
abundant milk and eggs, fresh air, sunshine or ultra-% lolet irradia- 
tion, and adequate rest Cod- or halibut liver oil or their con- 
centrates and sv rup of ferrous iodide are excellent adju\ ants The 
\ itamin D potencv of the fish oils is increased bj the addition of 
\ losterol 



Fjg 139 Bilateral adenitis of parotid lymph ^ands from chronic coiyuncimlw 

At the Home Hospital in New York Cit\, the vinter ob^cr\c^^ 
02 chddrew m 'f.hom there xvas defimte wlargenieut of the cer\ ical 
glands All exhibited bvpertrophied tonsils and adenoids I ol- 
lowing tonsillectomv and adenoidectomv the children attended an 
open-air school had afternoon rest periods and ‘ilcpt at night on 
open-air porches ^^Tiereis the weight gam for normal children of 
their ages was approximitelv 5 pounds per \ear, these children 
made an average gain oflOG pounds in nine months The avera^ 
time elapsed between operation and tbe disappearance of enhrged 
cervical glands was thirteen neeks In 0 ca«es the nodes persistcil 
and required roentgen therapv 
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Ultri Molet and roentgen n\ therapv are of special \aliie in 
obstinate ca<^s nhich persist aftw tbe causatuc nidus is remoaed 
Vdencctom\ is nreh required 

TUBERCULOUS CERVICAL ADENITIS 

lliib specific tipe of adenitis the scrofula of older nntera results 
from infection of the cerMcal Ivonph nodes h\ either the bonne or 
Imman strain of tubercle bacillus* The bovine tiqie formerh so 
common and predominant in voung children has been greatly 
lessened b\ vctennari supervision of cattle and pasteurization of 
milk Hie human strain of the organism is geiieralK transmitted 
through close contacts VMth patents or relatives who have open 
pulmomrv lesions l^Tiether the bacillus is ingested or mhaleti it 
lodges first in the mucous membranes of tbe mouth and pharv nx the 
usual primarv nidus being the tonsillar and adenoidal tissues and less 
frequenth the buccal mucous mtuibniie covering the alveolar 
processes especnilv about carious teeth There is no gross evidence 
of this invasion hut careful Inctenologic studies have repcatedlj 
demonstrated the organism s presence The first clinical msmfes 
tation is enlargement of the cervical Kanph nodes This results 
from invasion of the glands bv either the tubercle bacilli or their 
toxins follow mg I\ mph drainage of the infected nasopharyngeal or 
oral mucous membranes 

Glandular Involrement — Tlie anterior superior carotid Ivmpli 
nodes are involved much more frequentlv tlian the submaxillatv or 
pirotid groups (The amtouiv of the hmphatics of the head 
and neck is desctibw^ vm page 25*^ > In praeticaUs aU ca'^^es the 
disease IS a focal process limited to the glands involved and secon 
darv to a iniman extrabmphatic tulierculous imlus The Ivonph 
nodes coftercUm the organisms and therebv tend to prevent blood 
stream mv asion T ocalization of the disease is not alw a\ s effcctiv e 
however 'flu coincident appearance of diseased glands m multiple 
areas unconnected bv Iviiiphatic channels as occasiomllv occurs 
III vtrv voung or debilitated children is definite evidence of a 
hematogenous source o! infection also m rare instances thefvniph 
nodes mav become invaded through the blood stream when there 
IS tuberculosis elsewhere in the bodv 

Pathology —It is seldom that onlv a single Ivonpli node is diseased 
Several glands are usualh affected and at times the entire chain 
becomes involved Die first cofferdarammg node is the largest, 
the others diminishing m size from almve dowoiwanl as thev become 
progressive^ infected Although the adenopathv results from 

* Ver> rarely a case cause 1 1 y the aviaa Btra n is reporte<l Such cases 
result from eat ng infected eggs 


probably 
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imasjon of the gJnnds the tiibcrde bacjJh or their hn 

grade p\ ogenic organisms xna^ produce n mtxed infection 
The diseased glands \ar\ m size from that of a pea to a large 
oln e ith earh m\ oh ement the gland surface on gross '=ection 
IS pinkish g^a^ and of uniform consistenc\ but the trabecula; are 
onh fainth outlined At a later stage multiple foci of necrosis 
appear Finalh the entire glandular structure becomes dest^o^ ed 
and granular gra\ ish detritus fills the capsule 
Glands which have enlarged to the size of marbles almost always 
contam necrotic foci 

The hndings are t\'pical of tuberculous inflammation proliferation 
of epithelioid and giant cells in a surrounding zone of round cell in 
filtration Chees\ degeneration ma\ occur in the center of the tu 
bercles and through coalescence of multiple foci the entire gland 
ma\ resohe into an intracapsular abscess The pus remains sterile 
unless a muxed mfeetion is supenmpo&ed 
Spread of Infection —As the tuberculous inflammation approaches 
the gland capsule neighboring glands become matted from j>eri 
adenitis rupture of the gland cap&ule the pus burron-s 

along the cellular paths of least mechanical resistance toward the 
surface The skin becomes li\id and necrotic and the abscess 
ruptures spontaneoush Tlie discharge ma\ continue for weeks 
or months and the sinus ma\ close and reopen repeatedh or it ma\ 
heal The ostium is undermined and presents a characteristit 
bluish red edge ^Mien healing occurs a puckered retracted scar 
results often n ith purplish discoloration 
The abo^ e pathologic picture is that of the a\ erage case The 
adenitis maj result in resolution fibrous encapsulation calcificati n 
or m suppuration The course of the di'ea'^e is often one of exacer 
bations and remissions depending upon the patient s resistance 
Generalized dissemination is most common m \er\ ^oul 1 g children 
and their resistance increases with each succeeding ^ear 

Hematology The blood shows alterations in both the corpuscles 
and plasma Secondaia anemia is quite constant In acute tNTies 
there is slight leukocxtosis and increase of the neutrophiles In 
chrome cases leukocxtosis is absent the l\mphoc^■tes and tnn 
sitionals are increased and there ma\ be slight eosmophilia Sedi 
mentation rates are increased m proportion to the acuit\ of the 
process The platelets are little altered The intrademial injection 
of 0 OOotoO 0’ mg of Old Tuberculin pnxiuces a sharp skin rtaction 
often with nse of temperature headache and malaise 

Incidence Tuberculous adenitis occurs wath greatest frcqucnci 
between the ages of three and ten \ears being compantneb rare 
in mfancx and uncommon after adolescence The incidtna accord-* 
with the period of life when the nodes are most often imtatcti b\ 
the toxins of the exan*hems and b\ absorption from aUeolar and 
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nnd nasoph^^inge^l infections It is ilso the age at which milk 
IS the principal food Whereas the di^^ease 'vras formerI% ^er) 
common in urban communities it now occurs onI\ occasioiialJv 
Milk bUperMsion dental clinics diphtheria and scarlet fe^e^ pro 
phvlaxis and the earlj vegregatum of adults with pulmonary 
tuberculosis ha\e been dominant factors m controlling the source 
of infection 

Clinical Types — In acute diffuse inihar% tuberculosis the cer% ical 
nodes ma\ be imoKed as a result of the tuberculous septicemia 
This IS usualK a lethal process m w Inch the glands pla\ a minor role 
It IS significant proof however that the hmph nodes filter blood 
as well as h-mph In infants and aoung children there is another 
rare tipe which apparentU begins with invasion of the cervical 
glands and progresses to a generalized imliarv tuberculosis due to 
ineffectual coflerdammmg of the otganLsras w ithin the nodes The 
usual clinical tv^es occur either as an acute or cliromc local 
adenopathv 

Acute Tuberculous Cervical Ademlis —These cases resemble closoh 
the clinical picture of simple acute adenitis (bee page ioo ) The 
glands enlarge rapidlv but the local and constitutional reactions 
arc generalh milder than in pyogenic infections Although moder 
ate pain and tenderness occur frequentiv hvperpvrexia and pros- 
tration are uncommon Moreover a careful ''unev of the mouth 
and nasophannx (ads to exhibit am acute pathologv which might 
be an etiologic factor The usual finding is that of hvpertropliied 
tonsils and adenoids w ithout ev idence of acute or recent infiamma 
tion Tlie adenitis mav persist and in n few weeks progress to 
caseation necrosis or partially subside and terminate in the chronic 
form Resolution is rare 

Chronic Tuberculous Cemcal Adembs The pathologv develops 
cliiefly m imdernounslied and underdev elop«l children who have 
lived under iiisanitarv conditions Healthv appearing children 
however who have had every hvgiemc advantage are not immune 
The glands enlarge insidiouslv so that it is often difficult to deter 
mine the date of onset Although at first onh one gland is inv oh ed 
it IS exceptional not to fiud several when the patient is presented 
for examination (Fig 140) The groups most comraonlv involved 
in order of frequenev are the superior anterior carotid the sub 
maxillarv the superior posterior carotid and the parotid 

The writer observed 30 cases of tuberculous cervical adenitis 
which occurred in children at the Home Hospital in \ew 'iorkCitv 
In 21 cases (70 7 per cent) the swelling apparently began m the 

tonsillar gland secondan to diseased tonsils and adenoids In 
} cases both antenor and postenor superior carotid glands were 
involved In no case however were the posterior nodes mvolveil 
alone and their infection appeared to be secondan to that of the 
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anterior chain The reimining 7 patients (23 3 per cent) pre«,entefl 
adenopathies of the submatillan node&, dental caries with aheolar 
infections occurred m 0 

Symptomatology The adenopatliv develops slowK and progre^- 
siveh, often with periods of remissions and exacerbations The 
process is generalh unilateral and there is a greater tendenev for the 
nodes to become matted than occurs m simple chronic adenitis 
There is little or no local tenderness and the constitutional reaction 
IS mild or absent (Approxiinatelv one-balf of the aforementioned 
cases had slight evening fever ) The adenitis mav exist for manv 
months graduallv involving additional nodes Some ca«es remain 
quiescent for long periods and suggest a malignant Ivmplioma 
Alanv ppoceetl to caseous necrosis of one or more nc^les wath 


Tig 140 — Tuberculoos c?mcal sdenitis (bovine infection) 


ev entual pointing through the skin (Fig 1-41 ) \ small percentage 
undergo extensive fibrosis and produce hard nodules adherent to 
adjacent structures Complete resolution seldom occurs in untreated 
cases 

Diagnosis Ihe diagnosis is not alwavs easilv made The acute 
tvpe Is often mistaken for acute hvperplastie adenitis until caseation 
results or chronicitv ensues \ positive tuberculin test is merelv 
presiimptiv e ev idence it denotes tuberculosis somewhere in the 
organism but not necessanlv m the cervical nodes A. positive 
reaction in patients over five veais of age has little value The 
absence of a focus of acute infection and of marked local and con- 
stitutional svmptoms favors tuberculosis Acute adenitis of pvo* 
genic origin usuallv follows in the wake of an acute primarv prooc'vs 
and IS accompanied bv pain tenderness livperpv rexia and often 
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prostration Simple acute adenitis occurs* much more frequentK 
than the tuberculous form 

Chronic tuberculous adenitis often requires stud\ for diagnosis 
The onset and course are insidious, and the glands tend to mat and 
caseate There ma> or maj not be a demonstrable nidus such as 
diseased tonsils and adenoids Inquire should be made as to the 
source of milk suppl,\ and of possible exposure to pulmonarj 
tuberculosis Is there a famih history of tuberculosis'' Has anj 
close relati\e a cbronic cough^ biich factors, in conjunction with 
a positne tuberculin reaction are presumptne evidence of tuber- 
culous infection The general condition of the child ma^ be good, 
more often, hov.e\er, the 
patient is undernourished, 
iails to gam weight and ma\ 
ha\e slight e\emng fe\er 
Most glands uhich enlarge 
grarliialli/ and progrcssiicly 
mer a jienod of months mlh- 
out demonstrable eudence of a 
TOwree of chronic infection, or 
it/uc/t persist after reviotal of 
such nidus arc htherculom 

Roentgenologic Ezatnisa- 
tion — Roentgenogramsofthe 
glands are ntgatne unless 
calcification Ins occurred 
Chest plates often re\eal a 
wide lulus shadow from in- 
soKcinent of the tracheo- 
lironchial root nodes It is 
well to remember that gland- 
ular tuberculosis affects 
chiefly children and adoles- 
cents and that the disease is 
uncommon in infants Wien 
s poiihi e diagnosis cannot be made hiops\ of a gland is indicated 

Avian Tuberculosis —In the \ erj rare av lan bacillar\ tj-pes, there 
IS acute local pain and tenderness accompanied by In-perp>Texia 
'Ihe diagnosis rests upon a positne reaction to Asian Tuberculin 
and a negative response to Old Tuberculin 

Tuberculosis must also be differentiated from the adenopathies 
occurring with chancre oris and the malignant hmphatoses such 
as Hodgkin’s disease, p^eiulo hvgroma cjsticum colli, Kmphatic 
leukemia, hmphocvtic aleukemic leukemia Ivmphosarcoma or 
pseudo-leukemn, levikosareoma, spindle-cell sarcoma of the b u^ph 
glands and endothelioma (Refer to Alahgnant Lv mphomatoses ) 
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Treatment —In the r-ire forms nssocsitetl with diffuse miliar\ 
tubercuJoais siipportne treatment supplemented with repeated 
transfusions nla^ prolong life OccasionalK an otheia\ i«e hopele s 
\ictim is sahaged It is generalU recognized that tuberculous 
adenitis is a local disease of the 1\ mph nodes secondar\ to a pnman 
extrahmphatic focus of infection and that it occurs most commonh 
in patients of low resistance Treatment therefore should be 
directed toward ( 1 ) measures which will enliance the patient s resist 
ance (2) remo\a! of the focus of infection and (3) local treatment 
of the adenopath\ 

Hygienic Dietetic Regimen. Tuberculous children require ample 
rest fresh air sunshine and a high calonc diet w ith an abundance 
of milk and eggs Cod or halibut li\er oil or their concentrates 
rich in 1 itamin D are highU beneficial \ losterol ma\ aUo be 
administered to increase the \itamin efficienci Hematmics are 
indicated for the secondarx anemia and m sex ere cases repeated 
transfusions max be required 

Value of Hebotherapy —The admirable re-sults obtained bx Rolher 
at the Lex sin Clinic are indisputable ex idence of the curatix e power 
of heliotberapx m glandular and bone tuberculosis The entire 
bodx 1 $ exposed to the sun<:hine and on cloudx daxs the ultra 
Molet raxs of sun lamps are substituted The treatment is some- 
what tedious and is not uniformlx successful High altitudes haxe 
no special advantage and manx clinicians fax or «easide sanatoria 
Tuberculin treatment has lost fax or 

Eradication of Focal Infectioa C^ralxmphatic nidi such as 
diseased tonsils and adenoids or carious teeth should be remox ed 
If the anterior superior carotid nodes are smaller than marbles and 
exhibit no evidence of acute inflammation priraarx tonsillectomx 
and adenoidectonix is indicated In nianx tsuch ca'^es the glands 
subside and in a few months resolution is complete Persi tence of 
the adenopathx is an indication for radiation heliotherapx or 
surgerx Larger glands matted from periadeniti almost alwaxs 
contain necrotic foci In these txpes pnmarx adenectomx is the 
safer procedure The glands are badix damaged and if the tonsils 
and adenoids are removed first aaite suppuratixe adenitis or cellu 
htis of the neck max result Tonsillectomx and adenoidectomx can 
be performed xnthout danger durmg the po tsurgical eonx alescence 

Radiation Therapy In well selected cases radiation is of un 
doubtefl value It is particularix effective m small glands without 
extensixe periadenitis and m chronic smus ca ts One or two 
exposures to rax s of high penetration will induce local inflammatorx 
changes xnth subsequent regression if the radiation is to Ik* effectix e 
Additional exposures are ti«eless and often harmful In gland 
larger than marbles in which necrotic foci are u uallx pre^nt or 
in the presence of inflammatorx change*' ex idenced In lot a! tender 
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ness or evening fever, or in cases of extensive perndenitjs, radia- 
tion IS contraindicated Hadium therapv Ins few advocates 
Surgical Therapy —There is no unanioiitv of opinion as regards 
surgerj ^Miereas the ultraconservative v\ould restrict surgerv to 
the aspiration of an abscess some opponents ad \ ocate wide excision 
of the glands as soon as the diagnosis of tuberculosis is made Each 
case IS deserving of careful evaluation, botli from the phvsical and 
economic standpoint In the majontj of patients, rich and poor, 
surgerj combined with heliotherapy is probablv the most satis- 
factory treatment Predicated upon the modern concept of the 
patboiogv , the disease is thereby eradicated 



Fio 142 — The dotted lines represent the cour« of the Epmal aeccs'torv nert e and 
the ^srial le course of the fit ers of the faeni oerce to the le\ator orn muTle Inci<ion 
A 18 uauallj employed (or the euiwnor antenor caroUd nodes and B 'j.hen Ijoth the 
anterior and posterior chains are estensnely intoi^ed 

Operative Treatment — Jscck sui^rv m children should be per- 
fonned under general anesthesia Ethvl chloride and ether are tlie 
anes-thetics of election In older patients nitrous oxide, ethylene 
or cyclopropane with o-xxgen max be preferred (Refer to chapter 
on Anesthesia) All incisions, whether for palliative or radical 
surgerv, should be made m the natural cleavage lines of the skm, 
as emphasized b\ Langer The'^e run transv erselv , or obliqueh, 
inclining back-ward and upward (See Fig 142) Such incisions 
tend to heal with hair-lint scars where is vertical ones broaden 
Absces'ies mav be aspirated or incised and drained The latter 
IS the usual proceilure ^Mien a dironic ‘■nuis develop^, radiation 
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ill generally effect a cure w ith minimum scarring In ca<5e& predat- 
ing multiple sinusea from spontaneous or incisional rupture, the 
pathology IS usualh ertensne and a<sociafecf mffi dense pen- 
adenitis Lnless acuteK inflamed, radical adenectoniA la the treat- 
ment of election The skin openings, sinus tracts, disease<l tissue 
and glands are all exsected, the wound is then closed b\ careful 
approximation of the fascia, plate sma and skin, except for drainage 
m the dependent angle The mtxed organisms m chronic sinus 
cases are usuall\ so attenuated that pnmar\ union generall\ occurs 
The author has repeatedh obser\ ed patients ho ha\ e been treateiJ 
for months b^\ injections with \arious emulsions and eschirotic 
solutions Manji of these ha\e been cured b\ operation within a 
fortnight 

Operative Techzuc — The usual ixTies requiring radical adenectoinj 
are those with multiple adenopathies of the superior anterior 
carotid or of the submaxilfarj nodes In the former, a transierse 
incision m the natural cleaxage lines of the skin of from 3 to 5 cm 
IS usuallj. sufficient The incision, deepened through the platj-sma 
and fascia permits of wide retraction in all directions Good 
exposure is imperatise and one should nexercut blindlx Allpatlio- 
logie nodes are carefullx exsected, preferablx bx scissor dissection, 
tissues xxhich max contain \eins should be clamped before being 
dixided to prexent troublesome bleeding Tissue soiling through 
the inadxerteut opening of infected glands can U'Uallx be a\oide<l 
bx careful dissection Injurx to the spinal accessorx , phrenic or 
hxpoglossal nerxe generallx results from haste or inexperience 

Submaiollarjr Adenectomy —The transxerse incision for subtnaxil- 
hrx adenectomx should be at least a fingers breadth below the 
hanzoatal rsaius of tke jan in order to a^oid injun to the infra- 
maxillarx branch of the cerxico-facial nerxe supplxing the lexator 
anguli ons (Fig 142) After the exsection is completed, the fascia 
and platxsma are carefullx coapted with No 0 plain catgut, and 
the skin edges approximated with hor« hair or dermal subcuticular 
suture Skin clips are preferred bx some in older children Cartful 
closure of the fascia reliexes tension upon the skin and ald^ in 
cosmesis Drainage is required for a few daxs becau'« of teraporarx 
lx mphorrhea btrands of silkworm gut or a small cigarette or 
clastic band dram, will suffice \ startii gauze bandage oxer the 
dressings to immobilize the head aids healing 

The operation of radical adenectomx, when skilfuDx perfonne<l 
produces little shock Conxalescence is usuallx rapid and the end- 
results are highlx satisfactorx Cases with extensixe ghndiihr 
inx olx emeiit max require a second incision, or the procedure max Im? 
performed in two stages In certain instances partial adincctomx , 
folloxxcd hx radiation, max be elected 
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LUETIC CERVICAL ADENITIS 

Iiuolvement of the l\inphatic tissues of the bodj is a constant 
manifestation of eaTK svphihs "ind the focal tell tnle bubo accom 
panjing chancre oris is well recognized Ihe negro is especnih 
susceptible to binphoid hjperplosia and m both earh and late 
stphihs the hmpli nodes occasionallv reach such dimensions as to 
suggest leukemia 

Confusing examples of diagnostic djfficult% ma> arise m tbiler 
entiating gummatous from tuberculous cenjcal adenitis The 
former is definiteh rare except in negroes Both conditions ma\ 
pursue an identical clinical course nith periadenitis matting soften 
mg and sinus formation A Wassermann test should alna\s be 
taken and if positi\e antiluetic treatment should be einplo%ed 
for at least two weeks before surgery or nradiation is begun This 
therapeutic test is m\ akiable as gummatous adenitis subsides rapidl> 
under arspheinmine Biopsx is iinsatisfacton as the pathologist 
IS often uinhle to di^tinguisli gummatous from tiibirculoiis adenitis 
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llir THYROID AND TIIYAIIS GLWDS 

THE Tm™iD GLAND 

bmcicxL (Ii'iease of the thvroid pland is compiratu eh rare in 
infaric\ and childhood The pathologies Tihich concern the iierlnt- 
nc surgeon are simple or endemic goiter h\'perth\roi(hsm and 
exophthalmic goiter tumors of the gland and tlnroiditis 

•\t birth the tluroid is relatnelv large and as the tliild di\ clops 
It IS subject to considerable variation in both size and conformitv 
^Miereas the gland normalJi consists of two lateral Jolies and a con 
necting isthmus in approximatch 40 per cent of ca'cs a p\ ramnlal 
lobe Is present and in 10 per cent the isthmus is absent \t times 
tlie superior poles of the lateral lobes are lacking and m rare in tanccs 
onl\ one lobe occurs 

Vberrant tin roid tissue occasionalh develops from lateral budding 
of the cmbrvonic medium pnmordium* (tlivToglossal duct) \cces- 
“iorv thvroids resulting therefrom mav appear in the floor of the 
mouth above or below the mvlohvoid nnncles in the posterior 
triangles of the neck or m the supraclavitiilar space iluv arc 
subject to goitrous enlargement and in such cises the normal 
tin roid mav be atropine or even ab ent 

ENDEMIC OR SIMPLE GOITER 

rndcnuc or simple goiter is a diffuse hvpcrtrophv and hvjKr 
plasia of all the elements of the thvnud gland cspeeiallv the epithe- 
lial Tlie parenelnmatous process apiicars to be a compciisatorv 
phvsiologic response to a relative or absolute dtficienev of loiliia 
Ihe gwter jwr se Uvvt a ssmptom of the vb ease v.lW'C s^wcifw. 
etiologv is unknown rnlargemcntof thcgland mav normilh occur 
it tlircT pre-adult periods the neonatal including the fiiat few 
weeks of life the prcpiiliesccnt from eight to twelve v ears and the 
piibe cent from twelve toeighteenvears An tvnggcmtcd enhrgf'- 
mint IS termed goiter 

Neonatal Goiter — Tins form is ran. and wciirs nu t often in 
children horn in goitrous districts or of goitrous panntago ( nrcfiil 

The ulttrotvl ronch al UhI es w ere fortnwly (lousht lo bcUle id l! >n 1 j r n nr i 
Ticrennoc\ lenre lint lho> are comertP«l mlo thyrn I t « le 

(SfS) 



E\DEVtL OR EnilLE GOllER 


209 


m\e&tJgitioii usinll\ re\enK that the mother suffered a relative 
iodine deficiencv during pregnanev Most cases subside within a 
ft,v\ months mth or without iodine therapv In rare instances a 
congenital goiter ma\ surround the trachea and bv pressure result 
in stillbirth (Fig ) Cases have also I een reported in which 
pressure svniptoms have necessitated 
either di\ ision of the isthmus or par 
tial thv roidectorai 

Prepubescent Goiter— Pin:* tvjie 
Is quite common cspeciallv m goi 
troiis belts Ihe compen^satorv 
hvperplasia and hvpertropln result 
from an iodine deficiencv and the 
prophv lactic use of iodine or its salts 
la accordinglj valuable in potentiallv 
goitrous children Tht msiiuntion 
that such therapv mav produce 
hvperthvTOidism ispurelv livpotheti 
cal riiere is no scientific proof 
that iodine administration plavs anv 
part whatsoever in the genesis of 
hvperthv roidism 

Pubescent Goiter This form oc- 
curs chieflv in girK and is analogous 
to the prepubescent tv pc Tie 
treatment is essentiallv medical In 
some instances the goiter coraplcteK 
disappears and the gland returns to 
normal whereas m others there is 
onlv partial subsidence and the thv 
roid remains somewhat permanentiv 
enlarged through colloid distention of 
the acini {colloid goiter) As involii 
tion proceeds small nodules ina> 
dev elop which are often erroneously 
termed fetal adenomata (nodular 
goiter) Tlie great majoritv are 

involutional nodules the inconsequential end products of regres- 
sive and degenerative changes In like manner small evsts mav 
develop from hv-permvoliition {cystic goiter) None of these path 
ologies IS a predisposing factor m the development of hvperthv 
roidisra nor dots anv plav an essential role m the disease 
\er\ rarelv a 1 vpothvroid state (ravxedeina) results from excessive 
involution 



Fio 14S CirculnT congen tal 
go ter wh cb appa en ly caused 
death from asphyr a Tbymus 
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HYPERTHYROIDISM AND EXOPHTHALMIC GOITER 

Ph'perthA roidism is a sporadic idiopathic disease m\arnbh 
associated with hj-pertroph\ aod haperplasia of the epithelium of 
the gland and almost aha\s with concomitant Aacuolizatioii of 
the colloid The patholog\ ma\ in\oKe onh part of a lobe a 
nhole lobe or the entire gland The process begins most commonh 
in the right lobe and spreads through the isthmus to the left lobe 
Symptomatology — The disease is uncooimon m childhood m 
fantile and e\ en congenital cases ha\ e been reported Alost occur 
beti\een the ages of fifteen and fort\ fi\e during which period 
the th\Toid assumes its greatest functional acti\ it\ The four card 
inal s\mptoras of h\perth\roidism are enlargement of the tlnroid 
tach\cardia tremor and eIe\ation of the basal metabolic nte 
■Vlthough onI\ one or more of the foregoing ma\ de\ elop elevation of 
the basal metabohc rate is constantly present Exophthalmos mas or 
max not occnr and nsualh denotes sex ere th^'Tc^tc^oco5l5 

Instabihtx of the autonomic nerxous s\slem is often a familial 
trait m pubescent h\perth\Toidism -Vn antecedent historx of 
tonsillitis rheumatism or scarlet fexer IS also rather common Ihc 
onset max be insidious or precipitate In some cases there w 
mxolxement of the thxTnico-lvmphatic sxstem manifested b\ 
enlargement of the tonsds cerxical and axillarx Kmph nodes 
spleen and thxmus gland The differential blood formula max 
exhibit a relatixe Ixmphocxtosis of 30 to 60 per cent 
Treatment —Exhaustixe medical treatment including nclio- 
therapx is alxsaxs indicated m xoung patients before considering 
surgerx Thex are extremeix sensitixe to e'erx form of stimulii') 
are poor operatn e rishs and require meticulous handling Wien 
all palliatixe measures fail operation should be performed during 
a regressixe phase if possible Preliminarx ligation and dixision 
of one superior th\ roid arterx followed some <l3\s later bx a similar 
procedure on the opposite side is probabh the safest operation in 
children Partial tin roidectomx max I>e performed later if netes'^ar' 
The choice of anesthetic is important Local infiltration is 
contraindicated due to the ill-effects of fright One hour and a 
half before operation a child of tnelxe to sixteen xears should ht 
gixen I to I grain of morphine sulphate and one hour later trihni- 

methanol (ax ertm) should be administered reotalh (80 mg f^rkilo 

weight) Cxclopropane ethxlene or nitrous oxide diluted with 
oxx gen throughout the opt ration are the safest anesthetics 
goiter wath its increased ox\gen metalxilisiu and increased pul e 
rate calls for an anesthetic which is efficient m Ingh oxxgcn dilu 
tions Cxclopropane is probabix the best agent as it is still nnes^ 
thetic in 8o per cent of oxxgen (Refer to chapter on Anesthesia ) 
Fortunatelx most all cases of toxic goiter in children respond to 
medical treatment and the suigeon is seldom consulted 
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THYROIDITIS 

\cute tlijroiclitis is \cry uiicoimnon in earlj life iiid the chronic 
tjpe IS exceedmgh rare 

Acute Thyroiditis —The infiammation nia\ mv oh e part of a lobe 
one lobe or the entire gland and the process nia> be suppuratn e or 
non suppuratue The mating oiganism is usu‘ill\ the strepto- 
coccus staphj locotcus or colon bacillus Most cases follow trach 
itis apparenth from retrograde Icmphatic infection puncture 
wounds and hematogenous infections are \en unusual causes At 
times epidemics of thiroiditis occur especialh following measles 
Symptomatology —Most cases deeelop during an acute infection 
of the upper respiratorv tract and the semptoms \arN according to 
thcse^erite ofimasion A chill often occurs at the onset followed 
b\ a sharp rise of temperature evtrcine focal pain djsphagia and 
inspirator! and expiratorv stndor The pain is parowsmal m 
eharaeter and maj radiate along the course of the second third 
and fourtli cep\ ical ner\ cs to the ears face arms and chest The 
head is general)! held stiH in fleaion Hoarseness from associated 
)ar\ngitis is common and max progress to aplionia Due to mtra 
capsular tension the gland or portion loxohed becomes stonj hard 
and aeuteh tender With beginning suppuration the oxerhing 
parts become reddened and fluctuation replaces the hardened zone 
Leukoc^ tosis and pol> nucleosis are usualh high In rare instances 
tetanx max dexelop from extension of infection to the parathjToids 
Treatment —Mild cases subside in a few daxs and resolution ma> 
be aided b\ cold applications Sex ere infections and those m 
which stonx hardness is present demand immediate surgerx After 
exposure of the gland the capsule is div ided and all focal suppurati! t 
areas are incised A necrotic lol>e is l)est exsected Hard zono 
require incision to rehex e tension and prexent necrosis Drainage 
should alwaxs be emphxed through the aid of soft pliable drains 
such as the gutta perclia or cigarette txpe A^a^n xret dressings 
afford relief and hasten res ilution 

The prognosis is usual!' good m cases wbicli receixe tiinth and 
appropriate surgen Delay m sex ere infections may result m fatal 
termination from edema of the underlx mg air passages If a large 
portion of tile gland has been destroyed by pothx roidism may 
subsequently develop 

Chrome Thyroidihs —Chrome thyroiditis is exceedmglx rare in 
childhood 'Hie thxroid is relatively immune to tuberculosis and 
onlx a few cases of primary involvement are recorded Even in 
miharv tuberculosis secondarx invasion of the gland is uncommon 
Enlargement mav occur m earix s'lihilis and gummata hax e been 
reported in congenital lues 
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TUMORS OF THE THYROID GLAND 

Tumorb of the th^^oK^ ghnd are unusual m children and are 
practicalh ah^a\s benign Imolutioml residuals of previous 
h\'pertrophj and h\ perplasia often termed colloid or fetal adenomas 
are not true tumors (See page 269 ) ^^^len these are excludetl 
and the\ comprise approximatelv 90 per cent of the tumefactions 
the incidence of thvroid tumors is \er\ small The vast majoritv 
arise from the epithelium of the gland anr! are either adenoma or 
papilloma or an admixture of both Fibroma and lipoma dev elop- 
ing from the interacinal stroma are v erv rare 

Adenoma This is the usual benign tumor of the tlmoid and its 
genesis has awakened much controversv Some observers insist 
the tumor arises from interacinal fttal remnants and that the 
epithelium resembles the cells of the fetal thvToid Thev therefore 
term the growth feta! adenoma Others claim the neoplasm 
arises from mature fuliv differentiated thvToid tissue that there is 
nothing in the morphologic character to suggest an erabrvoinl 
origin and that the term fetal adenoma is a mi&nomcr Ihere 
IS also considerable debate concerning to\ic adenoma Certain 
patients nhose thvroids harbor adenomas develop thvTotoMcosis 
\\’hereas some would attribute the toveraia to tlie adenoma recent 
investigation tends to exclude the neoplasm as an etiologic factor 
It IS becoming generallv recc^nized that tumors of the thvroid like 
the various tv pcs of simple goiter neither predispose the patient 
to hv perthv roidism nor plav m essential role in its development 
Symptomatologf Altliough adenomas of the thvroid mai he 
congenital or develop at anv age thev are unusual m children under 
fourteen vears Occurring as circumscribed firmh encapsulated 
nodules thev van in size from grams to masses weighing several 
ounces Multiple tumors mav simulate nodular goiter and the 
antecedent historv is important in differentiation If the thvroid 
has prev loush been goitrous the nodulcb are probablv inv olutional 
whereas tumefactions which develop in normal thvroid tis ue are 
almost alwav s adenomatous \s\ mmetrical enlargement of the 
gland or the development of a solitarv tumor also favors adenoma 
The growth rate of the latter is usuallv slow and progressiv e rapid 
enlargement connotes hemorrhage or cvstic degeneration 
Papillomas —Tumors of this tvpe are much le^^s frequent than 
adenomas and present analogous characteristics Thev are le^s 
prone to dcgenerativ e changes and often contain abundant colloid 
Some tj pes are an admixture of adenoma and papilloma 

Treatment — Surgerv is definitelv contraindicated except m the 
presence of rapid growth or pressure sv mptoins The mtcgritj of 
the thvroid should alwavs be preserved if possible until full 
matuntv 
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Malignant Tumors —These are e\cee<IingU rare in children and 
but feu cases ha\e been reported Kapidita of growth with fixa 
tion of the gland is a dominant characteristic The great histo 
logic labiht% and mobihtx of the th\roHl renders a comprehensive 
classification of the innhgnanties impo sible Depending upon their 
origin and histologic growth the growths are grouped as carcinoma 
and sarcoma Alost cases develop in thvroids which have been 
subject to goitrous disorder for a long period of time 


THE THYIMUS GLAND 

Experimental work upon the thainus gland has awakened much 
control ersv I roni the marc of conflicting evidence it mav be 
assumed that under the influence of the thvmns tlie other endo- 
erme glands being m normal balance— the hodv takes on growth 
and accretion and secondarv se\ differentiation becomes inhibitetl 
bpou this premise hvper and hvpotimnic tvpes are accordinglv 
predicated The former results from submvolution of the thvmus 
with attendant overactnitv or from a contimiation of normal 
function bevond the time at which it should plnsiologicallv cease 
The hvpothvmic state follows precocious secretorj cessation 

THYMIC HY?ERYL&.SU 

The surgeons cliief interest concerns thvraio hvperplasia and 
especiallv its relation to sudden death from apparently tnnal causes 
The glandular enlargement inav either occur mdependenth or in 
association vv ith other conditions such as status hanplnticus hvper 
plasia of the tonsillar and adenoid tissues rickets exophthalmic 
goiter leukemia and the malignant Iv niphomatoses Its incidence 
m childhood according to vanoiis observers vanes from 3 to 
8 per cent The v ast majoritv of cases howe'er are asv mptomatic 

Symptomatology — S\ mptoms due to thvmic hvperplasia occur 
most often in carlv life The space betw^n the manubrium and 
the spme in v oung infants is less thnu 2 cm and glandular enlarge- 
ment mav accordinglv produce compression of the trachea and 
bronchi with resultant respiraton bvraptoras' These mav be 
grouped as thv mic stridor tbvmic asthma and thymic death In 
the first the chief sv mptoms are breath bolding and both in«;pirator\ 
and expiratorv stridor Tliev mav occur at birth or develop soon 
therenfter In the asthmatic group the patients have recurrent 
sudden attacks of severe bronchial asthma at times the latter mav 
The thymus normUIy increases n see to the ap» of two or three years and 
rema ns stat onary unt 1 tweUe It then undergoes at ophy so that at full matur ly 
o ly a trace or nothing tema os 
IS 
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follow the exacerbations of thMuic stridor In both t\pes the 
djspnea ma\ cause gra\e c\inosis nnd colhpse and e\en sudden 
death The latter is apparenth due to tracheal stenosis and 
larMigeal spasm ‘ 

Diagnosis —It is m these conditions of status th\micus tint 
trnial causes such as paracentesis aspiration of an abscess or 
especiallj the induction of anesthesia ma\ be suddenh lethal 
Where there is the slightest suspicion of th\mic hv-perplasn roent 
genograms should alnajs be taken the pbvsical signs of tlnniic 
enlargement are notorioush unreliable 

Treatment —Elective surgerj is definiteh contraindicated in the 
presence of th\ mic enlargement Radiotherap\ should be empIo\ed 
m such cases until the h\’perplasi'i iseffectiveh reduced Roentgen 
ra^ s and radium appear equalh efficacious After th\ raic shrinkage 
has been induced operatn e procedures become relatn eh safe 

HYPERTHYMIC TYPES IN OLDER CHILDREN 

These children exhibit certain more or less definite characteristics 
attributable to the hs-perplastic dj sfunction Such cases should be 
recognized for the\ are often surgicallv incompetent and operatn e 
procedures ordimrilj fraught nitb minimum danger ma\ lead to 
fatal outcomes The children are prone to ha\ e a long thorax and 
trunk m comparison nith the extremities and the thighs appear 
especialh short Tho\ max ha\e soft skin nith fine lanugo and 
seem \ounger than their age The genitalia at pubert\ ma\ not 
onh be small but shon lack of differentiation The penis ina\ 
emerge from a scrotal fold or the clitoris be large anil pendant 
Hair appears late and is sparse and m the male it assumes the 
female t^pe of distribution The joints max be so looselj bound 
that the arms and legs present a flail like appearance 

Vagotorua and Adrenal Insufficiency H\pcrth\mic patients 
often haxe loxx blood pressure subnormal temperature and little 
endurance at times these vagotonic properties are marked The 
1 ascular sx stem max alw exhibit small thm u aJJefl arteries T'^pc- 
cialJj important are the accompanx ing ‘Jtuall and inefficient adrtinJs 
Under certain circumstances it appears probable that anesthesia 
shock or emotion max produce collapse and death from rapi<I 
exhaustion of the adrenal reserve Autopsies have al o revealed 
hemorrhages into the adrenal the ventricles of the brain niul the 
m\ ocardivim Tracheal pressure is seldom a factor in oldir cliildrcn 

Accord ng to some obser ers thym c deaths are mjths They adm t howc\er 
that irrad at on produces tb}*!!! c shr nlwage and Bvitipton at c rel f 
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THYMIC HYPOPLASIA 

Il^potlnmic s-tates are thought to he produced b\ precocious 
m\olution of the th\mus Differentiation is too rapid and the 
old \oung ts^pe is produced The tpiphjses unite earh the 
stature is short and adult charactenstics are prematurel\ super 
imposed The permanent teeth erupt 
eirU and precocious pubert\ with 
secondarv hair maj de\eIop e\en at 
the age of sit 3 ears (Tig 144) 

Polyglandular Types —In older 
children pure th\Tnic t>pes art un 
common 'l^hene\er a grave dcfi 
ciencj exists an attempt at stahih 
zation IS brought about b\ compen 
satorv measures Thus to offset 
the \agotomc effects of the subin 
\ oUited tlrnnus the adrenals pitui 
tarv and thjroid maj be called upon 
to perform such compensation 
through their sArapatheticotonic 
properties Superimposed cliarac 
tenstics mav result therefrom and 
the tipes become modified accord 
inglv 

CYSTS AND TUMORS OF THE 
THYMUS GLAND 

Cvsts and benign tumors are rare 
rile latter comprise c\sticl>mplnn 
gioim lipoma and congenital niAT 
oma The Aast ina}ontjof thjinic 
groAAths are malignant and arc gen 
erallx termed thAniomas Their 
structure Aarws conaidpraldv some 
re'^emble Hodgkin 5 disease otliers 

I j-mpliosircoma ^hilc certain forms p„cor oo. pubmr 

consist of round cells without reticu Vgcexjoarsaodegbt months 
lum cells 

Symptomatology —The tumors occur m the anterior mcdiastimim 
and usuallj surround and compress the trachea bronchi pen 
cardium and great acsscIs DAspnea is generalh the earliest 
avmptoin Pleural effusion is also common hlost tApes groAA 
aggressiAeU and death results earl> from rapid cachexia 
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STATUS LYMPHATICUS 

Cases of sudden death occumng in patients m ith tli\ mic hv^pcr 
plasia are grouped under the nomencliture of status th\ inicus 
The same lethal phenomenon ho\ie\er ma\ occur m other condi 
tions as hmphoid h^perplasla and m h^'popIas a of the heart aorta 
and basilar cerebral arteries Imolvemeiit of these different 
structures is aariable \\Tien l\mphoid h\perplasia i» the «ole 
finding the condition is termed status Kmphaticus Although 
all the hanph nodes and the spleen raa\ be imohed the mesenteric, 
and retroperitoneal glands are those most often affected H\ per 
tropliN of tonsillar and adenoid tissue is iisualh concomitant In 
most cases of status Ixmphaticiis hotte\er th\mic hc'perplasia is 
also present and the term status th\micoKmphaticus best 
describes the condition 

These cases are most important from the surgeon s standpoint as 
sudden death ma\ occur a ith the induction of ancsthe a during 
the operation orMithmfortv eight hours thereafter Uiifortunateli 
there is no positue criteria for diagnosing these patients preopera 
ti\el\ A generalized adenopatli\ enlarged thymus or inhibited 
sexual de\elopment should excite suspicion Lnder such circum 
stances su^ge^^ should be interdicted unless it be imperatn e 
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CHAPTER \\1 
THE THORACIC CAGF 

In the neu born the antero posterior and tnns\ crae diameters 
of the chest are ^pproxlnnteI\ the same ith growth and tIe^ elop 
ment the t^ans^e^ e increases more npjdK and the chest assumes 
an elliptic shape 

ANOMALIES OF THE CHEST WALL 

Deficiency of the Pectoral Muscles — This is probablv the com 
monest congenital abnormalitx of the thoracic cage The condition 
is ah aas unilateral and maa affect all the structures Inch normallv 
occupN the pectoral region Tlie pectoralis major and minor 
muscles ma\ be partnih or compIetcK ab-sent and the o^erlMng 
fat scant^ The mamma including the nipple ma\ be small or 
absent and in 2o per cent of the cases the defect m%ol\es some of 
tlie ribs and cartilages including at times the adjacent margin of 
the sternum The defect iisuall\ occurs between the second and 
fifth ribs and though variable in size and shape occupies an area 
which might be covered in vlcru b\ the child s fist or forearm In 
approximateh 1 case out of 7 there is an associated deformitv of 
the hand on the same side an error of dwarfing sviidactvlism or 
club hand 

rbe pectoral defect interferes little with the patient s capacitv 
for ordinarv work unless the hand is also inv olved 

Cleft Sternum —In this condition the stenniin is pnrtiallj or 
whollv divided into two longitudinal bars bv a ni^ial fissure 
through failure of tlie parts to unite m the mid v entral line Ectopic 
cordis mav be associated w itli tlie anomalv 

In the simple tv pe of cleft sternum the ov erlv ing skm mav be 
normal as in a case reported bv Love The cleft extended as far 
as the fifth costal cartilage the ends of the upper four cartilages on 
each side being connectccl bv a fibrous or cartilaginous strip During 
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im\ be pam and parestbciias beginning m tlie neck and radiatmg 
donn the arm to the hand approximating the distribution of the 
ulnar nerse The pain is often increased b% exertion and cold 
Secondary atropln of the intrinsic hand muscles mai follow Occa 
sionalli there maj be iinolvement of the sirapathetic nenous sjs 
tem with resulting sweating coldness and dnness of the skm 
Hoarseness maj also occur from irritation of the recurrent lanngeal 
iiene At times pulsation of tlie radial artery is greatlj unpaired 

Treatment — \s^ mptomatic cases require no treatment If the 
child complains ot pam and there is exidence of wasting of the small 
muscles of tlie hand operati\e reraoial of the cervical rib becomes 
indicated The anterior transbracliial approach of Adson and Coffej 
IS recommended The fat and subareolar tissues m the supra 
clavicular triangle are reflected upward and laterally The omo 
hjoid muscle is divided and the dissection carried into the lower 
border of the posterior triangle The transverse cervical and supra 
scapular arteries having been hgated and cut the tendon of the 
anterior scalenus is sectioned at its attadiraent permitting it to be 
elevated mesiallj The cervical nb with its periosteum is then 
exsected 

Dorsal Ribs —Infrequently an absence of one or more ribs or 
their fusion occurs ConconiUant deformities of the spine are 
associated 

Cleido cranio Dysostosis Cleido<ranio dysostosis affects only 
bones which are developed wholly or partiallv m membrane The 
clavicular defect is usuallv associated with imperfect ossification of 
the cranial bones so that during infancy a large part of the vertex 
remains m its membranous condition the fontanelles being dispro 
portionateh large Wlien the skull chauges are marked the bones 
of the face are often undeveloped and small producing a character 
istic prognathism 

Muscular Delects About the Shoulder —The following are ob 
served absence of the clavncular portion of the trapezius mal 
development of the pectoralis major absence of the clavicular 
portion of the deltoid and wlieii the clav ide is absent or represented 
liy a small rudiraentarv bone the clavicular portion of the sterno- 
cleido mastoid muscle is reduced to a tliin band 

Fitzwilliams collected CO cases of the following clavicular defects 


Both clav les absent C cases hel 

One clav cle absent ” 

One bone alone defect e 1 

Sternal end alone rep esented 2.1 

Ac om al end alone represented 1 

Both po t ons p esent but unun ted 14 

Both portions jo ned but show ng Iqr aii£ ng notch ng or 
a c^ng format on from two parts 5 

I gament prolong ng nner ends outward 13 
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llie (kfccts bddoin uittrftre with shoulder function or ciiiso loss 
of power in the inn \o treatment is required except at times to 
support tJit sfioultfcrs from drooping forwaril 
Acquired Deformities —Rickets is responsible for most of the 
ncquired (icfonnitics of the chest wall Ikadiiig of the ribs at tlic 
costo-ehondnl junction is almost iiuarnbK the first appreciable 
bone clnnpc (rachitic rosarj) Although usiialK small the nodules 
ma\ be as I irpe as marbles In man^ cases there are lateral depres 
MOHS o\cr the lower thinl of the dust hegirining at the ensifonn 
t irtilnpc nn<l runiimg downward atui outward to the axilla cor 
rcsjioiiding to the attachment of thcihaplirapm (Harrison s grooxes) 
Hie lower margin of the ribs often flares outward owing foenlarge- 
nuiit of the lutr and spleen and diaphragmatic pull There is 
iisuallx a markcfl dimiiuition in the lateral and in increase in the 
nnfiro posterior diameters of (he dicst 
\Muti an\ respirators obstruetion exists as In pcrtrophiwl tonsils 
or adenoids the abnormahtx bctoints exaggerated Irregular chest 
deforinitKs rn n aNo elcpend upon the coexistence of certain patho- 
logic conditions m tlie thoncic ca\it\ sutli ns atelectasis pleurjsx 
or pericarditis al o spuni curxatures 
Pifeoa Sreast (Pectus Cannatum) 1 he defornutx is cimnctenzeci 
h\ an increase in the antero-postc nor diameters of the chest and a 
dnmmitKti of the lateral so tint the sternum and costal cartilages 
are earned forward The condition is gencralh associateil with 
rickets partuulirh w hen rospiratorx obstnictii n coexists Pectus 
cannntuin max also occur witli the kxpho<is of dorsal Potts disease 
ireatinent comprises (I) ( od Incr caiI or xiosteroJ (2) ultra 
xiolct irradiation (1) thoricic excrti«es and (4) correction of anx 
associated condition which causes re piratorx obstruction ashjTier 
trophied tonsils and adenoids 

Funnel Chest (Pectus ExesTatum Tnchterbrest ) —1 he depression 
of the low er portion of the sternum carries w itli it the eosto-chondral 
portion'r of the foiirtJi to ninth riljs causing a marked decrease in 
the antero posterior diameter of the chest at the xiphoid Although 
a congenital txpe occurs the deformitx isgcnenllx clexelopmental 
JjJi'xtJ’COTi txjiis tberonraxitx of the sternum max so approximate 
the spine as to seriouslx compress the heart great xessels and hxer 
Ihere arc two schools of thought iii respect to treatment One 
adxocates conserxatixe measures regardless of sxinptoras while the 
other faxors surgerx when the depression compresses the heart and 
great xessels Palhatixe treatment comprises a simple regimen of 
rest w ith postur il and thoracic exercises 

ludwig IVItir (1911) performed the first operition for funnel 
chest deformitx in a patient with puhnonarx tul erculosis Ixxo 
and a half centimeters of the second and third costal cartilages were 
resected and the patient was reliexed of dxspnea Sauerbruch m 
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his patient resected 3 cm of the fifth to ninth costal cartilages 
together uith the left part of the stenium helon the fourth cartilage 
The patient n as permanenth relie\ed of both d\ spnea and palpita 
tion In another instance Sauerbruch resected tlie fourth to the 
sixth left costal cartilages nith the corresponding half of the sternum 
and filletl the resulting defect with a fat graft from the thigh to 
protect the heart Ihis patient nas also relit\ed of sv-mptoms 
HolTmeister reports an operation b\ Lexer in n hich the fifth to ninth 
costal cartilages uere dnided and the corresponding portion of the 
sternum n as remo\ ed lea\ing a gap of 1 o cm between the diiided 
ends of the cartilages on each side Recovery was uneventful 

INJURIES OF THE THORAX 

Injuries of the thorax ina\ be di\tde<l into two classes of wounds 
non penetrating and penetrating The former will bo discussed 
under (a) Contusions of the Chest Wall and (b) Lacerations of the 
Chest Wall 

Contusions of the Chest Wall — flicse ma\ occur from a blow 
through pressure exerted against the chest in run-over accidents 
crushing betw een heavv objects or falls from a considerable height 
The resulting injurv mav varv from a slight bruise to severe damage 
of the thoracic cage and its intrathoracic organs Due to the 
elasticitv ot the nbs and sternum in ^ oung children crushing trauma 
mav at times damage the thoracic v iscera with onlv slight or absent 
external mjurv and without fracture of the nbs or sternum The 
intrathoracic damage mav involve not onlv the lung but the trachea 
esophagus great vessels or diaphragm In manv instances ahdom 
inal organs are injured at the same time cspecialh the liver and 
spleen 

Diagnosis The first imiwrtant factor is shock Tins mav occiu- 
immediatelv following the accident or be delaved an hour or 
more In the latter instance ihock is usuallv due to hemorrhage 
into the pleural cavitv from laceration of the lung or tearing 
of the intercostal or internal raammarv arteries Iltmoptvsis mav 
or mav not occur Hemorrhage into the pleural cavitj exhibits 
the signs of pleviral effusion and mav be confirmed bv aspir vtion 
As the blood accumulates the pressure exerted bv it on the torn 
hmgmav arrest the bleeding If the mediastinum is freelv movable 
the accumulating flow mav cause serious pressure s\ mptoms through 
pushing the mediastinal contents teward the contralateral side 

Pimnioihorar mav occur alone or in conjunction with Iieiiuv 
thorax depending upon whether or not tl e underlving pulinonarv 
tissue is lacerateil It mav occur alone if the injurv is limited to 
the trachea or a large bronchus A serious tvpe is the valvular 
pneumothorax winch permits ingress of air into the pleural cavitv 
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but prev ents its egress As a result marked dyspnea and cn anosis 
de\ elop from the accurmilatmg air pushing the heart and mediasti 
num to the contralateral side and compressing the other lung 
Mediastinal eiiphysema arising from injur;^ to the trachea or a 
mam bronchus is a serious condition because of its pressure effect 
on important structures Depending upon tlie degree of injury the 
air maj imoKe not onl^ the mediastinum but also the cerMcal 
structures and m extreme cases the subcutaneous tissues of most 
of the bo(h Wien the fractured end of a nb perforates the parietal 
pleura local or generalized subcutaneous emphj sema maj occur 
In laceration of the diaphragm abdominal organs raav herniate 
into the pleural space S\ mptoms maj be absent and recognition 
be made onlj bj roentgen raj Hernia of the lung into the chest 
mil occurs infrequentJi follou mg nb fractures 
Prognosis Injuries of the thorax associated with lesions of the 
thoracic Mscera are accompanied b\ high mortahtj Complications 
comprise emp\ ema pneumonia and fat embolism 
Treatment The most important factor is to combat shock If 
due to hemorrhage immediate blood transfusion should be per 
formed If shock persists after the transfusion there is a possibilitj 
that the bleeding is still acti\e and operation raa\ be required to 
secure hematasis 

In case of marked dvspnea and c\anosis aspiration of fluid or 
deflation of air should be resorted to until the patient is rehe\e<l of 
s\mptoms Immediate laparotora\ is indicated if there is evidente 
of injurj to the abdominal organs 

Fractures of the ribs sternum claaicle or scapula are treateil 
according to standard methods of therapj 
Lacerations of the Chest Wall These ma% be caused bj pro 
jectiles knnes glass explo^ues etc It is important to determine 
whether or not injurv has occurred to the underljmg thoracic 
\ iscera If there is no damage to the deeper structures treatment 
consists m controlling hemorrhage remo\al of foreign bodies de- 
bridement of deMtabzed tissue and the care of fractured ribs 
sternum or claaicle Tetanus antitoxin should be administered 
The prognosis is usuallj good if there is no associated mtrathoracic 
injurj 

Penetratmg Injuries of the Chest —Numerous organs mav be 
m% olv ed bj penetrating injunes and the pathologj and sj mptoms 
aar\ acco^ing to the structures damaged Shock is variable 
Farlj symptoms mav be caused bj the accumulation of blood or 
air m the pleural cavitv and later ones bj mfection Jlarked dvsp 
nea maj be produced bv a valvular tvpe of pneumothorax or an 
accumulation of fluid which mcreases intrapleural pressure and 
presses the heart and mediastinal contents to the contralateral side 
w itli resulting compression of the other lung Injurj to the heart 
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mcl mediastinal emph,\ sema likewi‘>e cnusc se\ ere d\ spnea Injurj 
to the pericardium and heart causes precordial pain, rapid pulse 
and increase m cardnc diiinras Ilemoptjsis un\ or maj not occur 
"Mednstinal emplnsema max be recognized b% tlie accumuKtion of 
air in the subcutaneous tissiici of the neck, and the disappearance 
of normal cardiac dulness* Thoracic duct injur\ produces an 
accumulation of ch^lous fluid m the pleural caMt-i nluch ma\ be 
confirmed bi aspiration ^Ahen the diaphragm is pierc-ed, '!\-mp- 
toms and signs of intra-abdominal injun iisinlh occur Roentgtn- 
rav of the chest following a penetrating injun is of aid m determining 
the presence of air or fluid, and the presence or absence of a metallic 
bod;y 

Complications — Hemorrhage is the commonest coniplicntion If 
the penetrating object pierces onh the lung, the bleeding is ustnllv 
slight, but if the heart, large \essel 5 Iner or spleen be injured, the 
loss of blood mac rapulK prove lethal Hemorrhage ma\ also 
occur from injurv to the intercostal or internal mainmarv arteries 
The thagnosis of intrathoracic heraorrhoge is made b\ the presence 
of shock, acute anemia and the signs of fluid m the pleunl or peri- 
cardial cavities, confirmetl b\ roentgen rav and the nspimtion of 
blood Intra abdominal hemorrhage mnv complicate the clinical 
picture 

Pneumonia fre<iuentlj follows penetrating injuries of the lung 
because of the presence of bacteria in the bronchi and bronchioles 
Kmpv ema and lung abscess are infrequent complications Pneumo- 
thoroN IS not serious unless it be of the v ah iilar tvpe 

Treatment— 1 Combat shock with heat, large quantities of fluid 
blood transfusion and stimulants 

2 Debridement of wouwl w itU closure to pre\ ent sucking 

3 In cases of marked dvspnea, aspiration of blood or deflation of 
avr should be resorted to 

4 Penetrating injuries to the heart and pericardium require 
immediate operation Hemorrhage from the intercostal or internal 
manimarj arteries occisionalh necessitates ligation 

5 Pifle or revolver bullets should onh be removed if easilv 
accessible 

G Tetanus and gas bacillus antitoxin should be administerctl 

INFLAMMATION OF THE THORACIC CAGE 

Inflammation of the chest wall maj be limited to the skin and 
subcutaneous tissues or involve the cartilaginous and osseous struc- 
tures 

Cellulitis —Cellulitis of the subcutaneous tissues is caused bv 
the entrance of microorganisms therein Infection of the needle 
tract followang aspiration in empvema is an occasional cause Uet 
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tenderness in the affected bone The skin o\ er the sw eliing seldom 
exhibits tlie manifestitions of acute inflammation and the leukocj te 
count IS iisualh uithin normal limits 
Diagnosis —Diagnosis is based upon the histon of tsphoid infec 
tion posit]\e blood culture or '^^ldal reaction and especialh the 
grouth of B tNphosis from the aspiratetl contents The condition 
must be differentiated from siphilis tulierculosis and sarcoma of 
the ribs 

Treatment —Treatment compnses \accine therapv with or with 
out surgical excision of the affected bone or cartilage 
Tuberculosis of the Ribs, Sternum and Cartilages —Tuberculosis 
of the ribs and sternum occurs frequentU m children. The process 
ma\ be secondarA to contiguous pleural infection or begin m the 
medulla of the nb and gratlualK cause destruction of the cancellous 
structure with resultant bone abscess I’erforation of the cortex 
and the o\ erU mg thickened periosteum and fascia ultimateh occurs 
and a soft tissue abscess is produced wliidi maj spread outward or 
laterallj If the ad\ance is directh outward the o\erKuig skm 
becomes mcohed and the resulting sinus formation leads to mixed 
infection \\ith lateral progression the cartilages and contiguous 
joints ma\ become in\olced Ihe sternum is attacked m the same 
manner as the nbs and the changes occurring in it are similar 
Perforation posteriorh is usualh prexented b\ the firm laxer of 
fascia xxhich separates the sternum from the mediastinum 
Tuberculosis of tlie costal cartilage usuallj occurs from an exten 
«ioa of the process iti tiie corresponding nb and infrequently from 
disease of the adjacent Ixmpliatics Two forms of onset are recog 
nizcd one starting m the perichondrium and the other in the 
cartilage proper In the former perichondrial thickening dexelops 
with the formation of tuberculous granulation tissue and pus 
Destruction of the cartilage follow sand the associated swelling of the 
soft tissues presents the characteristics of a cold abscess The pro 
cess may remain localized xxith the formation of a sinus or spread 
to the corresponding nb and cxeiituallx inxolxe other ribs Dis 
semination is more frequent when the disease mxolxes one of the 
lower ribs xxhose cartilages foim a continuous bridge 

Symptomatology The subjectixe symptoms are slight and be- 
cause the disease is painless little attention is attracted to it until 
an abscess dexelops Ihe oxerlxing skm seldom exhibits signs of 
acute inflammation Tlie swelling is soft and fluctuating with its 
long diameter in the direction of the rib 

Diagnosis —The insidious dexelopment of the swelling without 
the usual signs of acute inflammation and the aspiration of curdx 
pus IS quite characteristic The latter should he inociilate<l into a 
guinea pig and be cultured on special inwlia to determine the 
pre-itnee of the tubercle bacilli Roentgen ray of the chest will 
rex eal bone changes in most instances 
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Treatment —Rest heIiothenp\ good food and fre^h air ma\ 
suffice m the earl\ stapes In general howe\er surgical inter 
\ention is nece3sar\ This comprises radical exci ion of the «oft 
tissue abscess and the in\ oh cd portion of the rib or sternum T\7ien 
cartilage is miohed Afosdionitz advises its complete removal 
with partial re ection of the bone it either end Involvernent of 
anv rib below the fifth calls for subpericbondrial resection of all the 
lower costal cartilages as there is a contmuous bridge between them 
After removal of the di ea-sed tissue the wound is closed without 
drainage 

Tuberculosis of the Slemo clavicular Joint —This nreh occurs 
m children It miv begin m either the clavicle or sternum or be 
primarilv «!\iio\ia! 

The svTnptoms con«tst of pain sxrelling and tenderness TI c 
swelling Is soft and the overlving skm is not inflamed ^Mien the 
clav icle Is mv oh ed the tumefaction assumes an oblong «:hape 
buTgical excision of the involved area u indicated as “oon as tin 
diagnosis is made The cavitv t. packed with iodoform gauze and 
the wound permitted to close bv granulation 
SyphUia of the Sternum and Ribs — Gummata of the nhs and 
sternum tna) produce large fluctuating masses which at times 
eventuate m «mus formation The condition is difficult to differ 
entiate from tuberculosis w itbout laboraton aid The diagnosis is 
made bv the pre>encc of a positive T\assermann reaction ab ence 
of pulraonarv tuberculosis as shown bv roentgen rav and especialh 
bv the fact that the lesions heal under antilnetic therapv of areni 
cals bismuth or mercurv combined wath potassium iodide 

Actinomycosis of the Chest Wall and Ribs Actmomv cosis of 
the thoracic cage is usuath ceeondarv to involvement of the pleura 
aud lung The affected area becomes indurated of purpluh reil 
color and soon develops sinu*^ The di charge contains minute 
friable vellowi h or vellowish grav bodies which exhibit collections 
of the rav fungi Tlie latter mav also be cultured from the pus 
Treatment Treatment compri-^ large oral do es of pota sitira 
iodide and curettement and cauterization of the lesion followed bv 
roentgen rav therapv 

TUMORS OF THE CHEST WALL 
Tumors of the chest wall ma be benign or mal gnant an 1 inv oh c 
( 1) the skm and underKing«oft tL uesor (Z?) the osseous and car 
tihf'uious structures , 

\ Bemgn Tumors of the Soft Parts — TI e^ compri'C demioi i 
and sebaceous evsts angioma Ivmphangioma lipoma filroma 
neurofibroma and melanoma Tie respective pathologies are s- 

cii'sed in the chapter on Tumors of Childhood 

MaUgnant Tumors of the Soft Parts —Sarcoma arising fmm 
connective ti sue and retaming mo t of the general characten tics 
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of its genesis is endowed ^ith the power of invading and active!} 
destrojing adjacent structures and of forming colonies of its own 
tissue in distant organs Rapiditv of cell growth is a dominant 
feature and the tumor generally spreads so rapidlv that there is 
insufficient time for the formation of encapsulating fibrosis Treat 
ment comprises surgical excision of the tumor roentgen rav or 
radium therapj The prognosis is geoerallj grave 
C Benign Tumors of the Ribs —Pure osteomas are rare and most 
of the growths are an admixture of cartilaginous and osseous ele- 
ments (osteochondroma) Both tjpes are definitel} benign and 
do not recur after remo\ al 

Chondromas formed of hyaline or fibrocartilage tissue or both 
arise eommonlj in the cartilaginous portions of the ribs and at their 
junction with the sternum The growths are definite!} encapsu 
iated grow slow h and painless!} and form firm smooth or nodular 
tumefactions At times thc\ grow to an enormous size (1 or 
further discussion refer to Chapter \III ) 

Malignant Tumors of the Bibs —Cutntjs sarco la of the ribs 
13 usualh found in patients approaching puberts (Refer to Chap 
ter \I\ ) The tumors are quite rare and gcneralh develop m tlie 
SLxtli seventh or eighth ribs postenorb Tbe«e locations are the 
sites of earliest ossification and accord with the Mew of Gescheekter 
and Copeland tint Fwings sarcoma occurs in the skeletal parts 
where ossification begins toward the end of the second month of 
fetal life Bergstrand reported 4 cases in }owng children m whom 
the growths extended into the pleural cavitv b\ elevating the 
periosteum of the pleural surface of the ribs and pushing the pleura 
awav Tlve process ceased at the attachment of the intercostal 
muscles 

Osteo jeme Sarcor ta Tlic pathologv sv mptomatologv and treat 
ment of osteogenic sarcoma is full} described in Chapter \I\ 
Malignant Tumors of the Clavicle In a series of 109 cases 
reported bv Coiev (1920) 30 occurred m children whose ages ranged 
from birth to eighteen vears Tlie tiunors were associated witJi 
rettnt trauma cither in the form of a direct blow or sev ere musculdr 
lAitiiTi I^agTirfsis ts TETide fTom the Vnsttfn 

ling of the clavicle rapid growth fatrl} characteristic roentgen rav 
findings and biopsv 

Treatment —Lari} total excision of the cKvacle offers the only 
prospect of cure The prognosis is generalh unfavorable 
Tumors of the Scapula — Alost tumors of the scapula are raahg 
nant The benign grow tlis are usuallv chondroma ta w Inch in some 
instances undergo sarcomatous change Treatnient comprises earl} 
radical excision of the tumor 

In 65 cases of malignanc} of the scapula reported bv DeNnncrede 
20 occurr«l in children Onl} one definite cure w as obsen cxI follow 
mg earh amputation of the scapula 
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EMPHYSEMA OF THE MEDIASTINXmi 

Etiology — Although emph\seina nn\ occur with 

almost am piilmonar\ condition the most common factor is rup- 
ture of a pulmonm aheoJus followju^ violent respimton efforts 
The manifold causes compn e (I) Re^pintorx iiifections as per 
tus I pneumonia croup and influenza (2) mjur\ to the trachea 
during bronchoscop\ (3) injur\ to the lung during pneumothorax 
therap\ or spontaneous pneumothorax The free air nn^ not onl\ 
dissect its wa\ interstitialK and reach the areolar tissue at the 
root of the lung but max extend along the trachea to the floor of the 
mouth and in rare instances spread in the tissues oxer the entire 
bodx (4) rupture of a \T cus as fracture of the larxnx (o)fcllox\ing 
lobectomx 

Symptomatology The patients generalK complain of discomfort 
or actual pam under the sternum and m the nech and al o of 
crackling sounds on swallowing or moxing the jaws In man\ ca^cs 
the s\ mptoms di-appear within thirtx «l\ hours In some instances 
Jjojreier there max be pkoJmonan ttierm ntth hixxrtd ff^piraUM 
and c\ anosis 5j\ mptoms of compression of the axillarx and femoral 
xevcls max also occur Kocntgcnologicalh the air is ':cen as an 
area of dimini hed den its which separates the metliostinal pleura? 
^STien air encircles the heart the pleure appear as fine line shadows 
separated from the cardiac maigins b\ the incarcerated air 

Treatment bedation mas be required for the allexiation of pain 
or restlessness If assocnied tension pneumothorax de\ clops it 
should be reliex ed (Refer to Pneumothorax ) Subcutaneous cm 
phx erua max occa lomflx require small multiple skin inci ion 
In ca'ses of extreme exano is xenc^ection is indicated 

MEDIAST3NIT15 

Alicroorgam ms max enter the area draincil bx the tracheo- 
bronchial ncnles bx the following routes (1) Through inhalation 
into the loxxer re piratorx tract Tlie organi ms jienetratc the 
epithelial lining and are c-arned to the tracheo-bronchial glands I x 
the Ix-mphatics and (2) bx wax of the blood stream 
{“’SS) 



MBDl \iill\1116 


2S9 


Classification —Cases, of mediastinitis in i\ be classified as follows 

1 Acute non suppurative mediastinitis 

2 Acute suppurative mediastinitis 

(u) Localized mediastinal abscess (These are rare m 
children and the majont> occur m the anterior 
mediastinum ) 

(b) Diffuse phlegmonous mediastinitis 

3 Chrome mednstmitis 

Acute Non suppurative Mediastmitis The condition is usually 
accompanied b\ chills fever pain dyspnea dv sphagia and hoarse 
ness It IS frcquentlv impossible to distinguish the patliologi from 
suppurative mediastinitis vvithout surgical intervention 
Acute Suppurative Mediastmitis TJie causative factors are 
numerous (1) Perforation of the cervical or thoracic esophagus 
tlirough swallowing of a sharp foreign bod^ instrumentation or 
rupture of the organ following severe chest trauma (2) Infections 
of the neck pus from a retropharvngeal or peritonsillar abscess 
mav m\ ade the mediastmum Tlie latter mav also become infected 
from suppurative or nonsuppurative cervical adenitis acute 
pharvaigitis or larv ngitis (3) Infections of the lung cases of acute 
mediastmitis have been reported in association with bronchopneu 
inoma due to hemolv tic streptococcus also w ith gangrenous inflam 
luation of the lungs (4) Evantheros mediastinal suppuration mav 
occur during the acute cxantliems of childhood or during the course 
of p>emia (j) Bone lesions acute posterior mediastmitis mav 
follow Pott s abscess of the spine and tul erculosis of the sternum 
mav give rise to anterior mediastinitis (fi) Adenitis inflamed 
mediastinal glands mav ulcerate into the esophagus 

Pathology —The commonest sources of suppuration of the medi 
astmum are cervical infections and traumatic perforation of the 
cervical or thoracic esophagus Infections of the former maj 
invade the mediastinum through Ivmpbangitis cellulitis or direct 
downward extension from an abscess The most frequent micro 
organism is tlie hcmolv'tic streptc coccus 
Mediastinal abscess mav be single or multiple The pus m ij 
rupture vwto the pleural ca\rt\ and caevse empvenva or erode tie 
adjauiit lung and perforate into a bronchus Llc-cration mav also 
occur into the trachea e ophagus or pericardium ^Mien located 
in the posterior mediastinum the process mav pomt m the supra 
clavacular fossa or extend from the posterior to the middle or ante- 
rior mediastinum In nre instances tie pus mav burrow through 
the diapl ragin and i omt in the iliac or femoral region 

Symptomatology \t times tlie svmptoms are extremelv mill 
Moderatelv severe and fulminating tvpes generallv parallel a septic 
course with chills fever and sweats Pain m the thorax and 
beneath the sternum is a common symptom, with involvement of 
19 
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the posterior meiJmstuium it is usuaiK Iocate<t betw cen the shoulders 
or referred along the mtercost'il ner\es D\spIiaRn ma\ result 
from swelling or pressure upon the esjphagiis and occurs mo t fre» 
quenth in lesions of traumatic origin Hoarseness dvspnea c\nn 
osis and cardiac arrhc-throia ma\ lie associated In\ol\eraent of 
the \agus ner\e ma\ produce aomiting and that of the phrenic 
hiccough 

Physical Eianusatioa — Phi«f/f‘al fedmgs are Ranting m nnin 
cases In in\ohement of the anterior mediastinum with an 
ab'jcess pointing anteriorlv there h localized rolness swelling 
tenderness and fluctuation \ large ahscTss m the superior me<li 
astinura mac produce duincss to flatness o\er most of the cl est 
In trauma to the cere lea! esophagus infiltration an 1 tenderness of 
the organ are usuallc present In some instances crepitations arc 
noted 

The trachea ma\ be displaced lateralh or forward so that the 
finger cannot be inserted into the suprasternal notch It inai ilvi 
become fixeil and attempts to mo\e it produce acute pam IVrcus 
Sion tenderne s is present over the spine in /esions of the postenor 
mctliastmum 

4, large abscess producing intrathoracic pressure ma\ octn lonalh 
cause dilatation of the superficial cervical veins and in «evcre ta'<^ 
edema of the chest wall 

Roentgen ray Findings —The roentgenologic findings ma\ 1 e cn 
tireU negative particularlv if the le«!on is «ituatctl near the <lia 
pbragm ^^lth ettensive involvement homogenous widening of 
the mediastinal shadow mav be exhibited In both loealizei! an I 
phlegmonous forms a focal nifJening occurs \n ab ccs* mav east 
a globular shadow a fluid level capping a shadow in tiie meilnstinal 
zone IS highlv suspicious of mediastinal iniohement e«|jeciiJh 
when the level cros e> the mid line It is of utmo t iinjxjrtance tc 
have films of the neck and chest taken in various po itions 

Diagnosis It i» often impossible to make a positive dngno is 
except at operation or autopsv The importance i f n careful hi”>- 
torv is self-evident when one remembers tl e relation hip between 
raediastinitis and suppurative and traumatic cervac’al legion \ 
historv of trauma to the esophagus following instrumentatun or 
the swallowing of a foreign bodv retmpharv ngeal or penton illar 
ab'^cess or dvsphagia accompanving a cervical abscess is c^f great 
aid toward establishing the diagnosis of media tinitis I'ln steal 
examination roentgen rav and bronchoscnpic findings arc important 
adjuvants In cases secondan to disea e of the sternum nl or 
vertebral column draining sum es mav bt prc^'cnt TItir injec'- 
tion with lipiodol mav aid in the diagno is Manv ca e> of media 
fetinitis are erroneou Iv diagnosed pneumonia 
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Prognosis —In general the prognosis is bad Tlie inflammation 
IS usualls a complication of some sencms disease rather than an 
independent infection Cases with definite absce s formation nhich 
are recognized earl^ gencralh rcco\er if adequate dramage is estalw 
libl cd fulminating tx^pes nith gangrenous phlegmon are rapid]\ 
lethal The prognosis is infiiience<l chiefli b\ the % irulence of the 
infecting organism and the presence of complications 
Complications Empi cma maa follon the rupture of an abscess 
into the pleural caMU or the pus ma\ burrow through an inter 
costal space alongside the sternum and give rise to draining sinuses 
In other cases ulceration occurs into the esophagus trachea bron 
dual tree or pericard um In rare instances the process ma\ bur 
row through the diaphragm an<l point in the iliac or femoral region 
Suppurative pleuritis lias also been observed complicating phleg 
monous mediastinitis and mav be bilateral 
Indications for Operation Wlien instrumentation or foreign bodv 
perforation is the etioUgie factor immediate surgerv is imperative 
The esophagus should be exposed bv an e'cternal approach and 
drainage instituted to the oontammated area Operation should 
also be performed whenever a localized collection of pus is sus 
petted \M\ene\ er doubt exists as to n hether the lesion is suppura 
tive or non suppurative surgical intervention is advisable 
Surgical Procedures —The mediastinal approach depend ipon 
the location of the process Tor periesophageal lesions an inci 
Sion IS made along the anterior border of the stemo-deido mastoid 
muscle The carotid sheath i» retracteil laterallv and the ribbon 
muscles and anterior beilv of theomolivoid are severed if nccessan 
The lateral lobe of the thvroid gland is elevateil and retracted 
mediallv blood vessels crossing the field being ligated and divided 
The dissection is then carried along the lateral n all of the esophagus 
Good illumination is absoluteh essential The esophagus is lifted 
forward for entrv mto an abscess between it and the vertebral col 
umn and the abscess is laid open to its full extent WTien extension 
into the mediastinum is suspected the low ermost part of the abscess 
must be \ isuahzed The tract can be laid open through tl e c-crv ical 
appre ach onlv as far caudad as the third or fourth dorsal vertebra 
Dramage through the neck is inadequate below this level and a 
posterior mediastmotoinv «hoiild be added when necessan 

n e surg cal approach to the posterior mediastinum clepends 
Upon the site of the lesion Through a paravertebral incision a 
section of the selected rib adjacent to the transverse process is 
removed si bpenostealK and part of the transverse process ja ex 
ased Tl e parietal pleura is stopped awav following which a rib 
with its transverse process above and below are removed It is 
often impossible to enter the absces» without perforating the pleura 
Should this occur the pleural cavitv hould be shut otT b\ packing 
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or suture The opening into the mediastinum must be extensne 
enough for thorough ln^ estigation 
In Io^\ mediastinofom\ Ltlienthal uses an incision uhich starts 
o\er the ninth rib near the axiCm line It follows the nb toward 
the spme until the long spinous muscles are reathetl and is then 
continued upward parallel to the spine The ninth or if necessar\ , 
the eighth and ninth ribs are resected The pleura and periosteum 
are then pushed forward and as man\ additional ribs di\idcd as 
are required for e\ 7 )osure The high operation of Lihcnthal is 
similar to the foregoing except that the sivtli or seventh rib i> 
resected first 

For exposure of tlie superior mediastinum the thoricoplastic flap 
ofI\ocherma\ lieemploved Theuppertrans\er«eincisionfollows 
the suprasternal notch and extends to the manubrium bev oiid both 
sternoclavicular joints The sternoclavicular articulations are laid 
open and the sternal attachment of the left pectorahs major is 
severed The incision is continued over the costostcrnal junttiiiis 
of the first and second nbs The lower tran&ver&e incision crosses 
the sternum at the lev el of both second nbs The first and second 
right costal cartilages break like a hinge when the left border is 
retracted The m^iastuial structures are readilv exposed bv tins 
approach 

The osteoplastic anterior mediastmotomv of Alilton consists of a 
vertical incision from the base of the thvToid cartilage to the ensi 
form through the mid line of the neck and sternum The sternum 
IS divided and tlie ensiform cartilage isdetacheil from the gladiolus 
Through traction upon the dividecl edges of the sternum a gap of 
about 3 inches mav be obtained The wound is closed bv uniting 
drill holes m the sternum with silk sutures 

The Sauerbriich operations known as anterior inferior honrcntal 
and anterior superior longitudinal mediastmotoniv are al o vvidelv 
used m operations upon the anterior mediastinum 

Results of Operation. The results obtained m cases of suppurativ e 
mediastinitis treated surgicallv are encouraging Some Mirgei ns 
report (iG per cent of operative recoveries Cures under con erva 
tive forms of treatment are extremelv rare 

Cbromc Mediastuutis fcc^r tissue formed during tJie hc-diiv ui 
infections mav inv olv e important structures and erioiislv affect the 
mdmdual At times the fibrosis is secondarv to involvement of 
the tracheo-bronchial Ivanph nodes from tuberculous svphilitic or 
pv ogenic infection The sv mptoms depend upon tJie organs affccteil 
and their extent of involvement Diagnosis and treatment arc di 
eus^ in the section on Chrome \dhesive Pericarditis 

Actmomycosis of the Mediastmum —The condition is scenmiarv 
to actmomvcotic le ions m the lung neck or spine and occurs 
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most frequently m the posterior mediastinum llie nbscess or 
abscesses mi^ point through the thoncic cnge nnrl sprend along 
the muscle sheaths 

TUMORS OF THE MEDIASTINUM 

General Considerations Tlie symptoms produced b\ media? 
tinal tumors depend pnmarih upon the size site and nature of the 
mass Certain neoplasms max exist for a considerable time without 
producing anx sxmptoms or findings The more common mam 
Rstations art pain cough expectoration and dx spnea The cough 
IS often paroxxamal and hoarse or brassx It max be unproductixe 
or be accompanied b\ the expectoration of mucus and blood Dysp- 
nea most marked on exertion max be constant or paroxxsmal 
Fxpectoration is frequentK an important finding The presence 
of hair or sebaceous material is pathognomonic of a dermoid exst 
or teratoma xxhicli has ruptured into a bronchus Other sx mptoms 
due to compression of the tracheo-bronclinl tree or the great xessels 
comprise exanosLs dilatation of the superficial xeins of the neck 
and edema of the face neck and chest wall Horners syndrome 
max be found in ganglioneuroma and neurofibroma 
Physical Examination —This max elicit xocal fremitus oxer the 
tumor mass dulness and absent breath sounds Tumors of the 
anterior mediastinum max produce displacement of tlie heart 
Roentgen ray Examination This is often a xaluable diagnostic 
aid and it is important to liaxe films taken m xanous positions 
lluoroscopx mav al o xiekl information as to the size and location 
of the tumor One of its xalues is in determining whether or not 
the tumor pulsates 

Pneumothorax —Artificial pneumothorax max aid in more clearly 
xisualizing tumors which project into the pleural caxitx from the 
posterior mediastinum Biopsies max be taken from such groxrths 
bx means of the thoracoscope Bronchoscopic examination is xalu 
able m excluding intrabronchnl lesions or the encroachment of 
extrinsic masses upon the bronchi 

'S'sewamtaa — •ap'pjvvxeixe* to the wxedx-wtxviwwx 
are discussed m the section on Siippuratixe Meiliastmitis Depend 
mg upon the sire and h cation of the mass an anterior or posterior 
approach la elected 

furoors or exsts in the anterior mediastinum max be exposeil 
through a T incision with the cross bar along the side of the 
sternum Resection of the third and fourth costal cartilages and 
a portion of the ribs xxith dixision of the cartilages iminediatelv 
aboxe and below often gi'cs adequate exposure Approach 
through an intercostal incision trapdoor or transierse sternotomy 
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ma^ also be satisfacton For cenicnl sternal dermoids a goiter 
incision combined with high median sternotom\ is preferable 
Benign Tumors of the Mediastinum — Benign tumors comprise 
c\sts fibroma neurofibroma ganglioneuroma lipoma chondroma 
osteoma and mN-xoma The\ occur but rareh de\ elop slo^i K and 
generalK produce fen s\ raptoms 
Dermoids and Teratomas —This group includes a \ a^let^ of neo- 
plasms \ar\ing from simple dermoid casts to complex teratoids 
termed b\ some inaestigators. fetus in fctu Simple dermoids 
are single or miiltilocular ej sts lined a\ ith epithelium and containing 
sebaceous material hair and rareh teeth The more complex ten 
toids ma\ contain bone cartilage muscle tharoid gastro intestinal 
and nera e tissue In a fetal parasite remoa ed ba Harrington the 
following tissues aaere found skin hair and hair follicles seliaceoiis 
and saaeat glands fatta connectiae la-mphoid and nerac ti sue 
boda caaities lined ba columnar epithelium aajth goblet cells and 
mucous glands suggesting the loner part of the gastro-intestmal 
tract masses of ossifaing cartilage containing marrow smooth 
muscle and pancreatic tissue cootaming islands of Langerhans 
Genem of Dfmoids Teratoid tumors are considered to lie 
congenital and aanous hapotheses haae been adaanced regarding 
their genesis At first thoa were thought to be composed of tcgii 
mental structures that resulted from ectodermic inclusion at the 
tune of closure of the pnmitiae thoracic wall Because thea aaere 
belieaed to be deriaed from a single germ laaer the ectoderm the 
term dermoid aais applied This is a misnomer as the tumors are 
usualla of a more complex structure and contain tissues of both 
ectodermic and mcsodermic genesis Other theories aaere then 
adaanced aahich faaored aanous origins such as the thiTmis and 
tha roid glands the bronchial clefts and tlie bronchi 

These hapotheses aaere nUo inadequate as the presence of nerae 
tissue could not be explained thereba The bigeminal theora of 
fetus in fetu aaas then eaolaed Although man\ of the groaatlis 
contain fetal tissues it is extreroela rare for the tumor to I e as 
highh specialized as the one reported ba Harrington 

The tiimon, nsualh irise in the interior meiiiastinvn} in front 
of the heart pericardium and great aessels Tliea mna extend into 
the pleural caaities often betwme idherait to other structures and 
maa ulcerate into adjacent aiscera or through the chest aaall 

Symptomatology —The samptoms arc chiefla those of pressure 
siibsternal discomfort pain cough daspnea and da plngn The 
pain is seldom focalized or sea ere but daspnei maa be extreme 
Dilatation of the ceraical aeins and bulging of one side of ti e 
chest occur occasionalla There maa al o be mednstmal dulnevi 
and a fulness or bogga saaelling aboae the sternum F xpectontion 
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of hair 13 pathognomonic of a dermoid \ihicK has raptured into a 
bronchus 

— Ihe roentgen r'i\ is of great \ahie in diagnosis 
A. non pulsating spherical tumor projecting into the lung field ma^ 
be evhibited m the anterior middle or superior mediastinum 
The mass ma% be unilateral and sharph defined Shadow s of bone 
or teeth are rareK exlnbitwl AFan^ of the tumors are quiescent 
and are acculentalh disco\eretl during examination or at autopsi 
(Figs 145 and 146 ) 

Treatment Tentomis are potentialh mahgnwt and complete 
extirpation is accordinglv the treatment of choice Some surgeons 



prefer to rewo\e the growth w several stages while others elect a 
one-stage operation An antcrioT or posterior approach ma' be 
emploj ed In the absence of infection or other complications the 
wound ma\ be tlosetl without drainage Fffusion often develops 
postoperativ clj and ma\ require aspiration enipvema necessitates 
drainage 

Fibroma — These rare tumors are often adherent to mediastinal 
structures the pleura or diaphragm Thev rm\ remain asMiipto 
matic uulefiniteh The development of pain cough dvspneaand 
pressure svmptoms ilepend largelv upon the location of the tumor 
Roentgen rav mav reveal a clearlv defined circumscribol shadow 
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blending ^ith the medinstinum limiori> producing s\mptonis 
should be remo\ed ^^hen possible 
Neurofibromas — Tlie growtlisanst from the thoracic ner\e sheaths 
fibrous structiire> of the ^ertebnl cainl or the paraxertebral 
s\'mpatlietic nenes and are iisuallx located in the posterior medi 
astinum Ihe outstaniling svmptoms are those of pressure Pam 
which tends to radiate along the intercostal nerxes is an earh and 
prominent s\ mptom IIomerss»\ndromenia\ alsoappear Treat 
ment comprises surgical remoxal 
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Gangho&euroma — These rare tumors are of xinable size Nud 
appear as elongated spindle or circular mas es in the superior 
mediastinum The mass max be iinihteral or bilateral and casts a 
homogenous sharplx circumscribed dense shadoxx Treatment I-' 
exsection 

Lipoma The growths max be intrathoracic or extend from the 
thorax into the neck The diagnosis is rarelx made before operatic ii 
or necropsx Roentgen raxs rexeal a mass xxith a clearlx deniar 
cated outline the center of whnii is often denser than the pcripherx 
Lipomas producing sxmptoms should be remoxed xxhen possible 
Chondroma Chondromyxoma Chondromyiosarcoma —These infre- 
quent tumors generallx arise from the «»stal cartilages and adjacent 
ribs and at tunes from the sternum or xertebral column TJiex are 
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circuinsciibed sharph dtmarcated -ukI often nodular Tht con 
sistenc^ depends upon the prcdonunating structures Uthough of 
slow growth pain is an earh and common s\raptom Cough and 
d\bpnta xisvnlls appear later large ttiinors there mas be 

exidenct of mediastinal pressure Miflusion of tlie fate c\ano is and 
xascular engorgement lioarseness dtsphagia and signs of pressure 
on the ssropathetic chain lloentgen ra\ s mas reseal a circum 
scribed nodular shadow The tumors are subject to malignant 
clnnges and should be remoa ed earl\ 

TUMORS OF THE LYMPH GLANDS 

These comprise acute inflammation tuberculosis the malignant 
l\ raphomatoses including Hodgkin s disease leukemia and K nipho 
sarcoma and metastases 

Normal hilarglands do not castappreciablc roentgen ra\ shadow^ 
^\ith increasing age the frequencx of pulmonan and hilar infection 
increases and bx the end of the first decade calcified areas and fibrotic 
changes m the hilar areas are commonh encountered 

Acute Lyinphadenopathy —The condition is often demonstrable 
m generalized bronchopneumonia measles and pertussis It max 
also be present in tipper respiratorx infections including sinusitis 
tonsillitis and nasopharx-ngitis Diagnosis is based upon the historx 
clinical course tuberculin reaction and roentgen rax findings Para 
tracheal adenitis max he exhibited as a well-ilefined homogenous 
ox al or globular roentgen shadow continuous xx ith the mediastmum 
hut not so dense 

Cliroiuc Lymphadeuopathy —Chronic enlargement of the mcdi 
astmal Ixmph nodes occurs m long standing pulmonarj disease It 
IS found chieflx in asthma bronchiectasis lung abscess and chronic 
sums disease The roentgen rax shatlow later takes on an uregular 
aspect due to fibrotic changes in the nodes The outlme of the 
mass IS not clearlv defined 

Tuberculous and luetic infections gixe rise to irregular glandular 
enlargement and the roentgenologic pattern max resemble hmpbo- 
gnnuloma I\ mphosarcoma or carcinoma The diagnosis is deter 
inineil b\ clinical and serologic findings 

Lymphomas —The term Ixmphoma has been applied bx manx 
inxestigators to include Hodgkins disease lx mphosarcoma leu 
keraia and aleukemia The tumors max be classified as folloxvs 
the sclerosing txpe knowai as Hodgkins disease or Ixmphogranu 
loma endothelial txpe of Ijmpboepithehoma Ixmphoplastic txpe 
or Ij-mphosarcoma and the Jxmphocy tic txpe («) with leukemia and 
(6) without leukemia (Hodgkins disease is discussed in Chap- 
ter \ ) 
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Lymphosarcoma —This malignant neoplasm ari'es m hTnphntic 
tissue and has its own cLaractenstJc cell the Iimphocite Its 
incidence is rare and females are more frequenth affect e<l than males 
Some ob^ersers belieie the tumor has its genesis m thsTnic tissue, 
while others hold it originates from the mediastinal nodes The 
small round-cell t\'pe predominates in earh life and the growth 
usualh occupies the th\'m!e region and metastasizes freeh Death 
generalh occurs earh 

Symptomatology —The glandular enlargement is accompanicil h\ 
fe%er, pallor, loss of weight and strength, and pressure sMnptoms 
pain cough, di-'spnea and venous engorgement Hemopfvsis miv 
also occur 

Roentgenologicalh , multiple rounded shadow's appear surround- 
ing the bronchi and great vessels There is widening of the raedi 
astinal shadow in the paratraeheal, tracheobronchial and bifurcation 
regions The enlargement is progressive and m the late stages the 
nodes become matted in a homogenous mass Metastases to the 
pleura mav be accompanied b\ pleural effusion 
Diagnosis — Lvmphosarcoma responds more rapidlv todeeproent- 
gen-rav therapv than anv other mediastinal tumor, and such re- 
sponse i5> a valuable diagno«tic aid The ultimate diagnosis rests 
upon biopsv 

Treatment —The tumor «hadow mav completeh disappear after 
the first irradiation wnth roentgen ravs Recurrence of the aden- 
opathv Usualh develops after a few months The effect of treat- 
ment decreases with successive irradiation? and the disease liecome'^ 
rapidh fatal tsupporiive blood tran^^fusions mav be helpful in the 
earh stages 

Leukemia and Aleokenua —Some investigators Wieve there is 
a relationship between leukemia and lvmpho->arcoma and that if 
the life of an indiv idual with Ivrapho^rcoma is sufficienth pro- 
longed the condition mav change to Ivinphatic leukemia Such 
ca^es hav e been reported following roentgen rav therapv The 
relationsJiip of the rav s to the production of this change is unknown 
Acute Leukemia — Alas-ive mediastinal growths m children are 
most commonh produced bv leukemic tumors and the tumefactions 
mav precede tlie tvpical blood changes \J1 leukemias however, 
do not exhibit mediastinal adenopathv 

The tumore are usualh soft in consi'tencv and grav in color 
Thev are compored largeh of cells 'umilar to tho'e found in the 
blood stream m Ivmphatic leukemia The regional hinpli nodes 
are usualh enlarged but remain distinct from the imin tumor and 
the surrounding tissues, are not invaded 

Tumors of round sarcoma-like cells found m certain patunts 
dving from acute leukemia have been considered bv manv to be of 
thv niic origin The growths occur most frequenth m the anterior 
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mediastinum and the term leukosircomi has been applied to them 
b% Sternberg 

Symjjiomatologi/ —The s^mptoms are chieBv those of pressure 
tough, dsspnea, c\anobis, edema of the face and dilatation of the 
cervical veins Pleural effusion, usualh on the left side, is not 
uncommon and there raav be irreguhritv of the pupils 

Diagnosis —The tumors mimic Ivinphosarcoraa and Hodgkin s 
disease and the diagnosis is made onlv bv means of the blood pic- 
ture Tumors v\ ithout blood changes cannot be differentiated from 
l}Tnphosarcoma even upon microscopic examination 

Treatment — The effects of radiation are striking when emploved 
before the blood changes of leukemia develop Cases thus treated 
often show marked clinical improvement and respiratorv embar- 
rassment mav desappear within tnentv-four to fortv eight hours 
Leukoevtosis is also decreased but no marked change occurs in the 
differential count 

After blood changes develop irradiation is valueless The dura- 
tion of the disease is difficult to estimate as the mediastinal tume- 
faction mav be present for some time before producing s\ mptoms 
The disease is generallv fatal within seven months 
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THE PERIC\RDHni. 

ACUTE PERICARDITIS 

PrRic\RniTis occurring m children is ali\n\s more ^crioiia thsn 
m adults The condition is infrequentU diagno«e<l and on thit 
account is generalh belie\ed to be uncommon Cabot reportcfl 
G8 cases of purulent pericarditis m which onK 7 were diagno'Cfl 
during life and in Po\ntons group of 100 necropsies tlie clinical 
diagnosis mas made onh 6 times 

Etiology —Lobar pneumonia and empvema are the most frequent 
causes of pericarditis in carh life and most cases occiimng before 
the fif th \ ear are due to the<v diseases Thereafter, acute rheumatic 
fe\er is the commonest cause Endocarditis which is frequenth 
associated ma\ or ma\ not be accompanied b\ arthritis 
Infectious disea'ies such as scarlet fe\er, erysipelas influenza or 
Uphold fe\er are occasional causes, also peritonsillar infections 
and osteom\ehtis Pericarditis associated with septicemia is often 
present in fatal ca«ies 

Perforating wounds of the chest or ulcention of a foreign hodi 
through the esophagus uito the pericardium occius rareK Disease 
of the ribs and sternum nia\ occasionalK spread to the pericardium 
Tuberculosis is an infrequent cause 

An mcrease in the norma/ aoiotmt of per/cattfia/ Butd occurs tn 
se\ ere anemias and in general anasarca of cardiac or renal origin 
buch effusions are seldom large enough to be recognized clmicallv 
Pathology —Either tlie M^cenl, panetal or both lasers of the 
pericardium ma\ be m\ol\ed In plastic pericarditis the mera 
brane is injected and in seiere causes is co\ered b^ a deposit of 
fibrin containing pus cells Rheumatic pericarditis is usualh of 
the serofibrinous t\'pe Tlie effusion containing flakes of fibrin 
and cellular elements max be either clear or turbid Blooih fluid 
IS extremel\ rare and is most often clue to antecedent rheumatic 
fe\ er (Po^ nton) 

Pneumococcus pericarditis is alwa\s acute and rc-'emblcs pleuriti-' 
due to the same cause In mild ca'^es there is fibrinous e-oidate 
ith se\ erer infection the pericardium becomes co^ ered wath a tliick 
coating of fibrin and pus and the amount of CYudate ma' reacli a 
pint The latter ma\ be serofibrinous and become purulent or be 
purulent from the onset (\I‘>st cases of purulent pericarditis in 
children are of pneumococcus ongm ) 

( 300 ) 
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'I\ibereuIous pericarditis is r\re at an^ age niMl particulirlj so m 
earl\ lift The infection nia> occur bv iiaj of the blood stream 
the Jvmphatics or b\ direct extension Most casts are secondari 
to tuberculous hilar adenitis The process nia\ present milnr\ 
tubercles upon the surface of tlie pericardtuin pericardial adhesions 
or periearditis uith effusion In the terminal stage there are exten 
sue internal and external adhesions nith caseous foci 
All \ ancties of acute jiericarditis inaj ex entualK become chrome 
adhesixe tj^pes 

Symptomatology —Pericarditis is often oxerlooked because its 
sxmptoms are freipienth mashed In those of the underhing ctio 
logic pathologx Another reason is the condition is seldom 
considered 

A superficial friction rub is iisiiallj the earliest sign It has a 
levtherv qualitj is sxnchronous xMlh the cardiac ex cle to and fro 
m character and max be heard over the entire pericardium or 
onK m discrete areas In some instances it max be confined to a 
small zone at the base of the heart Tlie rub is not transmitted 
although It max be intense oxer the pericardium Friction fremitus 
max also be present With the accumulation of fluid the rub max 
be heard onl\ over a restricted area at the base It max disappear 
entirels or persist despite the presence of large eflusion 
Pam and tenderness are inconstant findings In rlieumatic pen 
carditis pain is common It max be referred to the abdomen and 
there max be upper quadrant resistance It is seldom a feature 
m tuberculous pericarditis 

ihe sjmptoms in response to infection ineJude circulatorj dis- 
turbances d\ spnea and txanosis out of proportion to the tempera 
tiire and other exidences of toxemia Pallor is often associated 
Iht d\ spnea max be accompanied b\ orthopnea and cardiac irregti 
laritx It is the most outstanding sxniptom of tuberculous pen 
carilitis and is out of all proportion to the lung changes present 
AMth the accumulation of exudate pressure sx-mptoms arise and 
cardiac dulness extends progrcasixeK both to the left and right 
W ith moderate effusions there is obliteration of the normal acute 
cardioliepatic angle (Ilotcli s sign) and the area of cardiac dulness 
becomes triangular or pear shaped AAitli larger effusions there 
max be dulness from the right roammarx line to the left axilla and 
the contour of the dulness maj be almost circular AAidenmg of 
the iiarasternal dulness in the second interspace often occurs earix 
The dulness is shifting in cbaractir 

Dulness md flatne s oxer the left sideof the chest fromtlieangle 
of the scapula doxxnnard is said to I c due to compression of the left 
lung (Hamburger s sign) Bronchial breathing bronchophonx and 
egophonx max occur over this area In small effusions a zone of 
slight dulness max be present just inside the angle of the left scapula 
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accompanied b\ hint bronchial breath -rounds Diminished tactile 
fremitus ind fine rales occwr just abo%e There ma\ also he direct 
exten‘5ion of the disease from the pericardium to the left lung 
\ntill States that massu e collapse of the lung ma% occur from reflex 
disturbance of its neri e stippli 

The apex impulse Avhen palpable is not displaced and mn\ be best 
elicited nhen the patient leans forward Mith large effusions the 
heart sounds become weak sparceK audible and displaced upward 
\t times the cardiac impul es nre inaudible The strength of tlie 
radial pulse is out of proportion to the apex impulse and paradoxical 
pul e Is often present 

Fe\ er uaualh occurs in the earl\ stages of pericarditis In puni 
lent effusions it becomes remittent in clnncter Leukoc\tosis is 
commonK present ^ anable pressure s\'mptoms compri e dr% reflex 
cough d\sphagn aphonia \omiting engorgement of the jugular 
\eins enlargement of the li\er and edema of the extremities ^^I^h 
progression of the pericarditis frank heart failure ma% become 
manife t 

Tamponade of the heart is produced b\ large accumulations of 
fluid in the pericardial sac The condition gives n^e to the com 
pression triad described b\ Beck fallmg arterial pressure rising 
V enous pressure and a smill quiet heart Beck states that all other 
manifestations tre «econdar\ to this triad ^^lth the continuous 
increase of intrapericardial pressure a point is reached where svmp- 
toms of circulatorv collapse appear 

Eoentgenologic Fmdings In the presence of pericardial effii ion 
there is an abnormalK shajied and enlarged heart «:hadQW vrhicli 
changes with alteration of the patient s po ition This finding is 
not encoimtered m anv other condition ilh moderate collections 
of fluid the heart shadow mav be pear form and with large effusions 
p^Tamidal or bottIe-<ibaped There is also an mcrea e m diameter of 
the supracardiae shadow and straightening of the left border of the 
heart Wth massiv e effusions there mav be associated collections 
of fluid in the pleural cavjtv of one or both lungs 

I pon fluoroscopic examination the cardiac pulsations are faint 
and in some ca«es absent This finding is not of great aid as faint 
cardiac pulsation occurs m cardiac dilatation and mav be due to 
mvocardial damage 

Eectrocardiographic Tracing The clianges m pericardial effu ion 
are often similar to tliose found in the earh stages of coronar\ 
closure Tlie alterations are of three tvpes 

1 \ decrea e m the voltage of the S complex This is due 
to changes in the conducting medium surnninding the heart with 
con equent dampening of action currents 

2 Devaation of the R S T '^gment from the isoelectric level 
This deviation usualjj occurs m the positive dimtJon and results 
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from finoxemn of the cardiac mu^Ie Hue to tamponage 'Ihe latter 
gues ri&o to ooinpre&sion of tlic aiinclei>, limdcring of lenoiis return, 
lowemig of the. b\htemic and pul«5e pressures and interference with 
the flow of blood through the right and left coronar\ arteries This 
in\oheinent of the coronan arterial flow accounts for the positi\e 
<le\ntion of the R~S~T sector in all leads 

3 Progressn e climges in the 7* wa\e These are associated with 
organization and repair of precedes in the pericardium and in the 
iinderI\ingm\ocirdium 'ITiere is iisiialU ln^ ersion ot the 7’wa\t, 
esi>ecnlU in Ixads II and III 

'Ihe first two changes described are encountered during the acute 
phase of the disease Alterations in the 7 wave generalK occur 
after the acute episode has subsided 
In fibrinous pericarditis without fluid the changes m the Tv-axe 
art not preceded bv deviation of the R S T segment Purther 
proof tint the R S T deviation is due to pressure exerted bv the 
fluid IS furnished b 5 the fact that follow mg inspiration these changes 
disappear An increase m voltage of the Q R S complex is also 
freqvientlv observed following withdrawal of tht fluid Inverted 
T waves noticed m the acute phase of pericarditis often disappear 
later 

Diagnosis — Pericarditt-) is diagnosed bv knowing where to look 
for it It should be constant!) borne in mind that pneumonia in 
infants and rheumatic fever in older children arc the dominant 
causes of pericarditis In pneumonia tvplioid fever scarlet fever 
and pvemia, purulent pericarditis should be suspected vvath anv 
sudden turn for the worse Sudden sharp rise in temperature 
gradual <U«appcarawce of heart sowwds prevvou&ls of good quahtv 
increase m cardiac dulness, and sudden attacks of dvspnea and 
cv anosis stronglv suggest the development of pericarditis 

In rheumatic pericarditis the close relationship between arthritis 
and pericarditis must be remeinbered In some cases the arthritis 
occurs simultaneousiv with the pencardial involvement while in 
others it follow s the first or subsequent attacks of pericarditis The 
frequenc) of coexisting endocarditis in rheumatic ca'^es is also 
important and it is iiecessarj to diftereutiate pericardial friction 
rubs from endocardial murmurs A liistorv of chorea is seldom 
obtained in rheumatic pericarditis 
Tuberculous pericarditis IS characterized bj insidious onset fever, 
malaise, weakness, and loss of weight The extreme raritv of pen 
carditis as the primarv or sole manifestation of tuberculosis is of 
great importance m the diagnosis Evidences of tuberculous jn- 
voKeraent elsewhere should be found Tht more important of 
these findings are enlarged hilar nodes or tuberculous mfiltratioii of 
the pulmonarv parcnehvran 

The svinptoms, phvsical signs ami roentgenologic findings arc 
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often of great aid in arm mg at a diagnosis of penoarditis fn some 
instances ho^e\er the\ are of little \alue In the absence of 
acute fibrinous pericarditis thediagTiosisislilveh to be misused unless 
the effusion is large 

Jspiro/ioii —This IS a valuable diagnostic aid esj>ecia)]\ m tul«^r 
ciilous and purulent forms Examination of the fluid Inctenologi 
call\ or bv animal inoculation will reveal the caiisatne organism 
In purulent pericarditis aspiration should be used onh for diagnostic 
and not therapeutic purposes 

Prognosis This depends chieflv upon the t\ pe of tlie disc ise 
Other influencing factors are earh diagnosis and prompt treatment 
In general the prognosis is unfav orable 

In rheumatic pericarditis both the immediate and remote prog 
Hosts IS serious because of mvocardnl mvobement Tindlej Mac 
Tarlane and Stevenson reviewed 51 cases of rheumatic pericarditis 
in children Of these 24 died during the acute pha«:e and 2 at a 
later period from cardiac decompensation 

Although suppurative pericarditis has been considered a ver> 
fatal disease recent statistics afford a more hopeful point of v lew 
^^illtamson reported oO per cent of recoveries following operation 
and Minslow and Shiplev 5o per cent Earlv diagnosis and the 
institution of adequate drainage are impelativelv essential Pneu 
mococcus pericarditis offers the most fav orable prognosis and pv o- 
pencarclitis due to staphv lococcus or streptococcus complicating 
septicemia or acute osteoravelitis is the least favorable I ittle is 
to be expected in tuberculous pericarditis as it is generalh as ociated 
with advanced lesions elsewhere 

Treatment of Pericarditis With Effusion Mliereas conserv ative 
therapv wnsfornierK univcrsaJK recommended surgical interven 
tion IS now vvidelv practised m the treatment of certain tvpcs 

In rheumatic pericarditis manv authorities believe that a«pira 
tion should be deferred since most rheumatic effusions subside 
bpontaneouslv Thev recommend tlie procedure onlv for the relief 
of distressing sv mptoms 

Pericardiocentesis — The aspiration should be carried out with the 
patieut in a ‘^emirecumbent position m lied L nder local anestlicsi t 
1 medium sized needle is introduced mto the fifth or sLxth lift 
interspace close to the sternum The needle should bt sjowlv 
insinuated downward and outward until fluid is withdrawn Other 
sites for paracentesis are through the left costoxiphoid angle at a 
point close to the ensiforra cartilage opposite the cventh costal 
cartilage m tlie fifth or sixth interspace just within the outermost 
limit of cardial diilness and m the fifth right interspace cf< sc tt 
the sternal border 

In tuberculous pericarditis repeated aspiration and rephcemint 
w ith air Is recommended The pneumopericardium tends to retard 
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the re-iccumuhtK n of fluid ind in some mstinces inaj pre\ent the 
foriintioii of adhesions) It alsjo lessens resistance for the heart 
to Avork against bj substituting an easilj compressible gas for a 
non compressible liquid 

Treatment of Purnlent Pericarditis — Irrespccti\ e of the etiologic 
factor purulent pericarditis should be treated b\ earh incision and 
dninage Pencardiotom\ with wide exposure should be the pro 
ccdure of choice 

Pencardiotomy — ItHnj methods of approach ha\ e been advanced 
and the choice of procedure is a matter of controversj Simple 
intercostal drainage or the insertion of a trochar with continuous 
suction has been generally discarded as the drainage therefrom is 
inadequate 

Resection of one or more left costal cartilages is the method of 
choice with manj operators A portion of the sternum mav also 
be resected Graham recommends resection of the fifth sixth and 
at times the seventh left costal cartilages together with the lower 
angle of the sternum The chondroplastic flap is turned upward m 
trapdoor manner The internal mammarj vessels are ligated 
above and below and the pleural reflection is pushed laterally 
exposing the pericardium 

The trans sternal approach of Malle is an excellent procedure m 
small children The trephine opening made in the sternum should 
be large enough to permit exploration of the entire pericardial cavjtv 
w ith the finger in order to separate all adhesions 
In the xiphocostal approach of Larrej the cartilages of the sixth 
seventh and at times the fifth ribs are cut awav the knife hugging 
the left border of the sternum closel> This exposure brings into 
V lew the left margin of the pleura and the internal mammarv v essels 
both of which niaj be pushed to the left The pericardium is then 
elevated with forceps and opened near the dnpliragm The expo 
sure allows ample space to explore the pericardium 
A combination of tins method with the trans sternal route has 
been used b) Sbiplev The trephine opening made m the sternum 
jUst above the junction of the gladiolus and ensiform is enlarged 
to tl e left until the lateral segment of the sternum and the ends of 
the fifth and sixth costal cartilages can be cut aw av This exTioses 
the triangle of safetv or portion of the pericardium uncov ered bv 
pleura The operator then has a bloo<Ucss field m which to work 
Alhngham opens the pericardium from below b} an incision 
through the dnplingm llie proct lure obviates the rewtion of 
hone and cart lag m us structures 

Sautrlnith intentionallv drained a pericardial effusion into the 
pkiiralcavitv b\ making a communication 1 etween the pericardium 
and the left pleural cavitx at the level of the fifth costal cartilage 
The pleural effusion was treated bj drainage 
20 
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Billingb ad\ ocates the technic employ ed Pool The incjiioii 
starting at the middle of the sternum at the le\el of the loxvcr 
margin of the fourth costal cartilage cur\ es do^nivard to the upper 
margin of the left costochondral junction of the fifth rib and con 
tinues along the left costal margin to the middle of the seienth 
costal cartilage It la then carried out\\ard to follow the se\enth 
rib The soft parts are retracted and the <e\enth cartilage is 
di\ided at the sternum The cartilage i» then ele\ated and frac- 
tured 2 cm from its sternal end and removed The same pro- 
cedure IS followed nith the fifth and sixth cartilages The thm 
la^er of tissue containing the internal intercostal miisclea an<I 
posterior perichondrium is incised \erticalls and separated from 
the underhing parts The triangularis sterni is then separated 
from the sternum and the underKing fat and edge of the pleura 
are displaced outuard TTie pericardium thus exposed is opened 
betueen forceps and the incision i» extended downavard to its 
reflection on the diaphragm The edges of the pericardium are 
sutured to the skin or superficial parts to dimmish the dinger of 
mediastinitis 

Some surgeons recommend the insertion of a drainage tube around 
the right side of the heart and a second around the left and closure 
of the oiound ‘Williamson is of the opmion that irrigation of the 
pericardium is of decided benefit and should be maintained until the 
fluid obtained i» sterile 

Postoperafave Complications of Purulent Pencarditis —The heart 
maa temporariU stop beating following incision of the pericardium 
and m rare instances fad eomplcteb It iin% be stimulated to re- 
heat b> sharp slapping of the chest lowering of the head of the 
patient pulling the tongue forward pressure on the pericardium 
with quick release or cardiac ma’^sage 

becondar\ pocketing of pus in the pericardium occasionalh occurs 
and requires relief At times irrigation of the ca\ it\ w ith Dakm s 
solution IS effectn e In a small number of cases emp\ ema th iracis 
de\ elops 

CHRONIC ADHESIVE PERICARDITIS 
The condition is also known as mediastino-pericarditis and ton 
cretio pericardii Pick s di'^ase or pencarditic pseudocirrho^is of 
the luer is present in from 2 to o-l jier cent of the ca'JCs coming to 
necropsi 

Etiology — Chronic adhesne pericarditis mai result from am 
acute pericardial inflammation Rheumati m is the chief etiologic 
factor and the pathologv niav follow a single or repeated attacks of 
rheumatic pericarditis Tuberculosis is also an important caii^e 
Of the paogemc organisms the pucuraococcus and streptococcus 
are encountered most frequentU and the staphi lococcus and 
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influenza bacillus but rarely Cases due to the gonococcus liaie 
been reported b\ Huber and Bubis 

Types of Cliroiuc Pericarditis — \\hite groups chronic pericarditis 
into four t\pes 

1 Adhesions v,hich gi%e rise to fe^ or no clinical manifestations 
1 hese are usually betu een the pleura and the pericardiura or betii een 
the pericardium and the heart 

2 Adhesions uhich gi\ e nse to an important degree of constnctu e 
pericarditis uithout external adhesions 

3 Significant external adhesions to the chest wall and mednsti 
nmn (mediastmo-pencarditis) 

4 A combination of inediastino pericarditis and constrictive pen 
carditis 

The two most important groups are mediastino pericarditis and 
constrictive pericarditis 

In mediastino pericarditis the heart inav be bound to the chest 
w all and sj stolic contraction be hindered therebv Cardiac decom 
pensation mav readilv result from such abnormal fixation especnllj 
when mvocardial damage coexists 

In constrictive pericarditis there ma\ be extensive adhesions 
between the visceral and parietal lavers of the pericardium Tlie 
two lajers maj be completeh adherent and the heart he encased 
m a thick inelastic shell (concretio pericardii) The heart becomes 
throttled its chambers cannot expand m diastole and a marked 
degree of stasis particularly of the caval system results 

Any tvpe of adhesive pericarditis mav give rise to Picks disease 
The essential feature for its development is not the mere presence of 
adhesions but the compression effect exerted on the heart by the 
contraction of scar tissue The main consideration is crippling of 
the heart Obliter ition of the pericaKha! cavatv does not necessarily 
produce disability unless the pericardium is so contracted that 
expansion of the heart is interfered with 

Symptomatology — ^\’hen the heart becomes exhausted through 
tugging on the chest wall or pulling upon the diaphragm the usual 
svmptoms of congestive heart failure appear Dvspnea is the 
earhest and most important abdominaf discomfort and distention 
may follow and general weakness is often pronounced 

In certam cases there may be a total absence of phy sical signs 
and the pathology may be aceidentallv discovered at autopsv 
The usual symptoms comprise the following cardiac enlargement 
due to hypertrophv and dilatation fixation of the heart hepatic 
engorgement and cirrhosis marked ascites with little or no edema 
of the extremities Broadbents sign of systolic retraction with 
diastolic bulging paradoxical pulse (Russmaiil s sign) sudden col 
lapse of the veins of the neck with ventricular sv stole (I riedrich s 
sign) murmurs auricular fibrillation m cases associated with Pick s 
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usualls re-atcumuhtes and the patient ultmnteh succumbs from 
cardiac decompensation or mtercurreiit infection The sole hope 
for cure m advanced chronic adhesive pericarditis is surgery 

Operative Procedures — Ibese are of two t\pes (fl) The Brauer 
operation or cardiohsis indicated m cases of external adhesions 
or mediastmo pericarditis and (6) the DeJorine operation employed 
in constnetn c pericarditis to free the heart from its thick contracted 
shell of pericardium 

If adhesions occur onh betueen the pericardium and thoracic 
nail remonl of the pericardium is unnecessan ^\hen the heart is 
surrounded b\ a leather like shell honrner rib rcmoi al alone is of 
no lieneht 

Cardiolysia (Brauer) -^This procedure has been performed in 
children nith excellent results The measurements of certain land 
macks referred to are for adults and the mensiuration for children will 
depend upon the patient s size 

Ihe incision bcRinning o\er the third left rib o inches from the 
mid Ime is curved over the nb to the middle of the sternum It is 
then extended donnnard to the junction of the mid line of the ster 
num uith the seventh nb and continued over the latter to a point 
2 Indies from the sternum Ibe skin fat and pectorahs major are 
dissected upward in one flap and reflectecl outward exposing the 
costal cartilages of tlie third fourth fifth and sixth ribs The 
cartilages with 1 inch of the ribs are then remov ed lea\ mg the poste- 
rior perichondrium If necessarv part of the sternum mav be 
removed with rongeur forceps If the pleura is opened b\ accident 
n purse-string suture is passed around the opening and the collapsed 
lung IS reexpanded bj positive intratracheal pressure Airtight 
closure completes the operation 

Beck and Griswald adv oeate a honzontil skin incision through the 
center of the sternum v\ ith two cross arms at each end The effect 
produced resembles the letter H llie cartilages can then be 
rtmov ed from both sides 

If the nb segments regenerate the resistance offered bv the 
thoracic wall will again develop \anous chemicals such as Zen 
ker a fluid have been used to prevent osteogenesis 

The Delorme Operation —In 1898 Delorme announced his ideas 
on freeing the heart from constricting adhesions Sauerlirueh and 
Rehn (1913) independentlv earned out the suggestions of Delorme 
and operated upon several cases suceessfulK It la onlv within the 
hst decade however that pericardial resection has been acceptexi 
as an actual cure for constrictive pencarditis 

The first stage of the operation is simiHr to the Brauer techmc 
The fourth fifth and sixth nb ends and tl e left edge of the sternum 
are usuallv removed thus exposing the triangle of safetj Uliilc 
the pleura is retracted latenUv the pencardium is incised and lioth 
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IHE LUNGS 
HERNIA OP THE LUNG 

Hfrmv of the lunf' is a protrusion of the organ through an 
abnormal opening in the thoracic cage It usuallv manifests itself 
as a sac co\ ered b\ panetal pleura and Iving beneath the skin The 
condition is rare and ma\ he congenital or acquired 

Thoracic hernia is the commonest form due to absence of tlie 
external intercostal muscles from the «)stochoiulral junction to 
the sternum or of the internal intercostal muscles from the costal 
angle to the \ertebra Ihe largest number occur on the anterior 
chest usll near the sternum as the pectoralis major does not gne 
the same support as that supplied to the costo\ ertebral angle bj 
the trapezius latissinius dorsi and rhoraboidal muscles 
Cenical hernia represents the next most common tspe and is 
probably due to a s\eakenmg of bibsons fascia \ common site 
for such herniations lies between the anterior scalenus and the 
sterno cleido-inastoid muscles Diaphragmatic lung hernia is ex 
tremelj rare 

According to Montgomer\ and I utz in Cl ^ anous t\pes of hernia 
of the lung 21 occurred m children under fifteen \ ears of age 
Congenital Lung Hernia The condition mac occur m the 
thoracic cer\ieal or diaphragmatic area The associated defects 
coramonlj present m the ribs and sternum max be due to araniotic 
bands pressure of tlie fetal elbow against the chest wall lack of 
amniotic fluid or utenne. fibroids According to Hochsmger all 
pneumoceles occurring in the first fen weeks of life should be con 
sidered congenital m origin 

Acquired Lung Herma ^Spontaneous hernia max result from the 
coughing and straining attendant upon pertussis bronchitis or 
bronchiectasis in the presence of congenital absence of the pectoral 
or intercostal muscles defects m the cervical fascia or diastasis of 
the scaleni muscles Pathologic herniation max follow empxema 
necessitatis canes of the ribs or abscess of the chest xv all T raumatic 
hernia usuallx occurs from sexere injuries to the chest xxall or 
follows operations einplojing the technic of I stlaiuler or Sthede 
especiallj when subperiosteal rib resection is omitted 

Symptomatology Except for the sxxelling which appears upon 
coughing or crxing coiifjenital txpes are usuallx asxmptomatic 
In acquired forms the sxmptoms xarx somexxhat depending upon 

(3U) 
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the lorition and t\pc of piitumocelt llie onset is usinllv in i lion 
'iccomp'inic<n)\ local piimml cough ihehttirgtnenlK hecoiiics 
chronic spasmotlic tiul non pnKliictuc 

•\tute tramnatic t\pts art iiMnllv iin kwl hv the iiwTt severe 
mptoms caused h\ injur\ to the umlerh in;, strut tuns. Latent 
traumatic hernne are characterized h\ an insidious on ct pain in 
the region of the hernia a pulsion mass and clmniic cough whith 
ejects the lung making the patient twinge witii pain I he herniation 
retluces prompth as soon as the intrithoncu prtssun abates 
Ihe homial orifice is gencralK ease to pilpatc and pre^nts a 
hon\ or fibrous ring through winch the finger ma\ ht insinuated 
into the chest ca\iU ^Mien the hernia protrudes gra pmg the 
lung between the fingers produces a soft crepitant sensation 

Treatment Lung hernue do not cure themselves hut stniigtila 
tion rarelv occurs m untreate«l cases Meihcal or surgicoil therapv 
ma\ be instituted depending upon the tv pt of hernia and the exist 
jiig local and intrathoncK palhologv J’alJntivc measures consist 
of rest and local compression with pads or clastic dev tees ^ arioiis 
tvpes of plastic operations have been performed rib trail plant! 
tion fascial repair periosteal tran'*phnt splitting of the rih adja- 
cent to the hernial orifice and Using the l>onc flap as a covering fiir 
the Iiiatus and ligation of the hernial sac 

BRONCHIECTASIS 

Historical — I^ennec first elescribed hronchiectasis m JS20 and 
during the ensuing exnturv the chs ical picture of tlie ailvanwl 
case with extreme cough copious expectoration of foul '<putiiiii 
and clubbing of the fingers commanded the attention c f both ‘•eiui 
tist and clinician ^^lth the application <f Jipiodol as an op-iquc 
contrast medium bv bicard and Iorc>tier in I‘I22 renevved intin t 
in the diagnostic and therapeutic aspects of the di ca e nccurrcal 
\s the roentgen rav created a new cm m tuhcrculo i so hroii 
cliographv opened a new diagnostic ipproach m 'solving I nmchiec- 
tasis In inevitable «equcl was the tremendous incrci e m the 
nuinl)cr of earlv cT'cs di covered \\ith the prt'<Mit diagiu stic at 1 
therapeutic agents at hand it is inexcusable to jKrimt patients to 
ndvane-e to the stage of ailvanecel bilateral eh>>ea e 

Defimtion nronehiectasi> is a ehst ise of tlie 1 roiirhi or their 
smaller trihutaneo* in which there is dilatation of the w dl Tin 
dilatations line In exingemtal or be acquired through infection flu 
former inav remain asvmptomatic or iHComc infe*ctoiI and develop 
indistinguishahh from the latter \lthough the di'ca^e u a -yi* 
ciatci! with ab^ef". formation even though it be inicro-(x»pK it t 
geiierallv cxinsidered ns a elifTust involvement of tlie ltin„ m wbirli 
the pathologj is confineel chiefK to the bniiithi 
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Incidence —Lemon (1920) reported 03 ca&es of brouchiettasis in 
15500 ulraisbions of children to the '\ta>o Clinic (0-i per cent) 
Moll (lisooi ered 0 4 per cent of bronchiectasis m 12,225 autops\ 
ca&cs at the Gcner \l Infirmarj of Leeds In a studj of 1(X) cases, 
Tarrell found that 77 per cent occurred during the first tliree decades, 
and of these, 28 per cent de\eloped during the first decade, also 
17 per cent ga^ e histones suggesting the disease had its onset during 
infancy Graham, Singer and Ballon report a 12 per cent incidence 
dunng the first decade and 28 per cent during the second The 
ages gistn m their series of 149 cases are those of first obsenation 
although mm\ had anttcerlcnt ‘«jmptoms In 00 cases studierl b\ 
Moll (1932) the condition was present m the first fiv e ^ ears of life 
in 50 per cent 

Etiology — Congenital t\’pcs are more properh placed under the 
title of congenital c\stic disease of tlie lung and mil be discussed 
later It is generalK beheseil that such patients are susceptible to 
repeated pulmonari infections which make them good candidates 
for bronchiectasis Csstic disease lo itself i» asymptomatic unless 
mechanical changes or infection supersene 

The main processes m%ohed m the production of the acquired 
form are either infection or atelect'isis, or both 411 other factors 
are secondar> 

Infection —In the numerous studies of bronchiectasis m both 
children and adults, it has been found that acute illnesses such ns 
measles, pertussis and influenzal pneumonias are frequent precursors 
of the condition In others a liiston of aspiration of a foreign 
bod\, repeated acute respimtorv infections, or pulmonary symptoms 
from hiitli or earlx life iiia\ be elicited 

Opie, Blake, Small and Ruers de^enhe extensive changes which 
take place m influenzal pneumonia, and Kaufman those which occur 
m the mucosa of the bronchioles m the bronchopneumonia of 
measles Erb emphasizes the marked changes m the bronchi and 
bronchioles, including bronchial occlusion, m pertussis pneumonia 
Although some of his cases max be m contrast to our conception of 
bronchiectasis, the wTiter believes that regardless of whether the 
etiologv lb pnmarv m the lung or bronchi, the fact that the bronchi 
are permanentlv impaired, structurallv and functionallv , is all im- 
portant Smitli has been able to demonstrate fusospirochetal 
organisms in cases of bronchiectasis and has produced the disease 
expenmentallv w ith the orgaiu<«ms recov ered from such cases 

Actiiiomv cOMs which rarelv occurs in children ls ustiallv accom- 
panied b\ bronchiectasis Longaere and Herrmann and others 
have produced bronchiectasis expenmentallj b\ intrabronchial 
instillation of certain organisms The causal relationsliip between 
paranasal sinus disease and bronchiectasis is not clearlv established, 
i)Ut that the two conditionscoexisthas been demonstrated frecjiientlv 
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Just as bronchiectasis is associated with abscess formation so 
chronic lung abscess is aln a\ s associated w ith bronchiectasis That 
a foreign bod\ ma% cause no sequelae when remo%ed earh isa\cll 
recognized but nhen infection super\enes broncl lectasis results 
even if the patient escapes e^ensive suppurative pneumonitis 
Ochsner was able to demonstrate b\ lipiodo! studies that 90 per 
cent of iiniv ersitv students and other adults w ho presented a historv 
of repeated attacks of acute bronchitis or chronic bronchitis had 
bronchial dilatations 

Conditions such as prematuritv marasmus rickets and debihta 
tive diseases lead to impaired respirators function The resultant 
retention of secretions is conducive to recurrent acute and chronic 
respiratorv infections and to bronchiectasis 

Atelectasis —This is the second factor in tl c production of bronchi 
ectasis The atelectasis raav be primarv or secondarv to infection 
^^^ 1 en primarv bronchiectasis will occur if the retainetl secretions 
are infective Atelectasis mav also develop secondarv to infection 
through occlusion of the bronchi or bronchioles bv exudate Other 
causes include intrabronchial tumors or extrabronchnl pressure 
caused hv enlarged mediastinal nodes mediastinal growths or cardiac 
hvpertrophv 

The mechanics of atelectasis whether it occurs in a whole lung 
or m a small alv eolua is the same ith obstruction of the leading 
bronchus or bronchi there is no ingress of air bevond the point of 
obstruction Tlie entrappetl air is absorbetl bv the pulmonarv eir 
culation with consequent collapse of the pulmonarv tissue vvl icli m 
time causes a greater uegativitv of the intrathoracic pressure 
\^a^ne^ and Graham have expenmentallv produced such changes 
bv occlusion of the terminal bronchioles 

Children are frequentlv the victims of aspirated foreign holies 
such as pieces of tov a coins and food particles If the foreign bodv 
IS recovered earlv no affection of the bronchus or suppliwl him: 
tissue occurs If allowed to remain and the obstruction be incom 
plete ulceration of the mucous membrane usuallv develops which 
mav be followed bv bronchostenosis even though the foreign c bject 
be removed If the obstruction is complete and the foreign 1 xlv 
remains pulmonan and bronchial infection will result if earh death 
does not interv ene 

Other factors which have been credited with important roles in 
the pathogenesis of bronchiectasis are pressure of retained secre- 
tions nutritional changes in the bronchial wall dilatation caused 
bv the force of inspiration neuromuscular effects and dilatation 
bv extrapulmonarv fibrosis 

Pathology This concerns esscntialh the hronthi ind tl eir rami 
fications although the pulmonarv tissue itself is usuallv invcived 
to some degree It might be well to describe the cl anges ocxumng 
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m ac\»te bronchitis to bettca- understind bo\\ such relati\el^ mild 
infections maj progress through repeated onslaughts In acute 
bronchitis tlie sm ollen reddened mucosa is co\ ered n ith secretions 
containing desquamated epithelium leukocvtes and occasionally 
er\ throes tes Tlie secretions niaa be serous mucoid or e\ en puru 
lent In so called suppuratn e catarrli round cell infiltration occurs 
m the mucosa Although the catarrhal condition does not ini ade 
the smaller ramifications of the bronchial tree m adults these smaller 
branches m infants and children ma\ become involved with much 
less difficulty because of incomplete development Secondarv inflam 
mation accompanving severe infectious diseases mav produce a 
bronchiolitis and even extend into the parenchyma and produce 
bronchopneumonia blioiild a considerable portion of the bron 
chiolar tree become involvwl severe dvspnea or asphvxnl death 
mav result Cases of the latter tvpe usuallv show atelectasis of the 
pulmonarv tissue supplied by the bronchiole In patients who 
recover if resolution be delav^ or prolonged itiseasils conceivable 
that organization of the exudate mav occur and that with increased 
negativit' in the intrapleural pressure dilatation will result 

It has been stated tint in bronchopneumonia due to measles 
the cv hndrical epithelium mav be destroy ed and replaced bv modi 
Bed non ciliated epithelium Kaufman describes destruction of the 
infiltrated bronchioles with atrophv of the elastic fibers In chronic 
bronchitis more extensive changes are found 1 he mucosa becomes 
thickened infiltrated granular and at times folded upon itself with 
an accompanv ing hvpertrophv of muscle and elastic tissues Dila 
tations of the bronchi and bronchioles mav also occur The mucous 
membrane which has been denselv infiltrated may be replacevl bv 
fibrous tissue or modified epithelium and the mucous glands 
muscle elastic tissue and cartilage mav then become atrophic 
Thus with repeated acute or chronic lower respiratorv infection it 
can readily be seen that irreparable damage leading subsequently to 
bronchiectasis mav occur 

At a later stage the mucous membrane becomes denuded and is 
replaced bv granular tissue which bleedseasilv Lltimateh marked 
dilatations develop lined by shaggv meoihcanea and filled with 
greenish \ ellow pus The modifi^ epitlieluim mav project into 
the lumen The blood v essels are also mv olv ed and may be tortu 
ous even with aneurvsmal dilatation The bronchial wall mav 
exhibit hvpertrophv of the fibrous and elastic lav ers or be atrophied 
or destroy ed The pulmonarv parenchj ma in the region of bronchi 
ectasis shows the nlveoli to be ateUctatic filled with etudate or 
organized The dilatations are of three mam tvpes cvlmdncal 
fusiform or saccular 

Bacteriology — Wiereas some investigators believe that specific 
organisms or groups of organisms cause bronchiectasis bacterio- 
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logic studies of the secretions of most cises shoT\ a wide tariet\ of 
bacteria staph\ lococcus aureus streptococcus \ in Ians strepto- 
coccus hffmoKticus and non hamoh ticus pneumococcus mucosus 
encapsulatus micrococcus catarrhalis fusospirochetal organisms 
and the influenza bacillus 

\ithough the predominating organisms \ ar\ considerabh in 
different senes of cases complete bacteriologic studies should be 
carried out aside from academic reasons w ith the t lew of emploj ing 
specific therap^ m conjunction wath other measures 

Site of Lesion —The lesion is predominantlv that of the lower 
lobes In unilateral cases the left side is inioKed more often m 
the approximate ratio of 2 to 1 Percentages of unilateral and 
bilateral disease \ ar\ depending upon the time the patients are seen 
binger Graham and Ballon report 83 unilateral and CG bilateral 
lesions in a series of 149 cases Ihorpe reports G’ per cent unilateral 
in his series of children 

Symptomatology In children there is no taTucal tram of ea ents 
or s\mptoms since these depend chieflx upon the factors initiating 
the disease In the new boro with atelectasis there is frequenth a 
historx of intermittent or constant e\ anosis weakcrx slnllovr and 
irregular respirations and cough If the infant surxivcs and is 
not reliexed of the atelectasis it usuallx dexelops a chronic cough 
occasional difficult respiration and frequent so-called chest colds 
During infancx audearh childhood there is no expectoration because 
the sputum is swallowed 

^^'hen a foreign bod\ is aspirated there max be a short asxmpto- 
maticperiodfollowed bx tbesuddenonset of cough often parowsmai 
in character bexeral daxs later fexer dexelops as«ociatetl xvith 
the phxsical signs of pneumonia and the ensuing conxalescence is 
slow Subsequenth a historx of recurrent coughs and colda at 
times attended with fexer and in other instances without apparent 
sx stemic effects is usuallx elicited 

In cases of pneumonia follow mg pertussis or measles there fre- 
qiientlx dexelops a chronic cough xxith intermittent attacks of 
acute bronchitis or pneumonia Lastlx in a small percenta«'e of 
cases Exmiptoms dex elop insidiously without an\ historx of ante- 
cedent acute respiratorx infection 

Cough Tills is the dominant sx-mptom m almost all cases It 
is usuallx chronic in nature with acute exacerbations accompanied 
bx either slight or sex ere systemic reactions resembling pneumonia 
Ihe cough IS frequentlx paroxxsmal and is often initiated upon 
arising m the morning or a^uming a position which aids drainage 
\s the disease progresses the cough becomes more sex ere 
Expectoration —In infants and xoimg children there is no xisiblt 
expectoration because the secretions are swallowed Later muco- 
piurulent sputum is raised and iinallx it becomes purulent and pro- 
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fuse The sputum of children is usually not foul nor docs \t sepa- 
rate in the classical fasliion of an upper laier uith thm frotln uhite 
or j ellou ish-green material, a middle one of thm clear or slightly 
turbid, and a louer heaxj purulent lajer rar-ad%anced cases, 
liou e^ er, la\ er out and are foul, esjiecialK if anaerobes are present 
Microscopic examination max sho% am of the foHomng mucus, 
pus, detritus, I^\den crystals Dittrich plugs, elastic tissue, eosino- 
philes and even cartilage and bone 
Hemoptysis —It is generallj lielieved tliat hemoptvsis occurs 
more frequenth in bronchiectasis than m an\ other chronic piiI- 
monarj (lise<ase Ochsner states that it develops in 50 to 70 per 
cent of cases, but that it is seldom severe Thorpe found it 27 times 
in 53 eases, and m 2 the cough and heraoptv sis preceded tlie phv sical 
and roentgen-rav findings bv several months I'arrell reported its 
occurrence m 27 of 100 cases Graham, Ballon and Singer state 
that alarming and fatal hemorrhages are not rare A ‘ drv form 
of bronchiectasis also occurs with recurrent hemoptjses but without 
sputum Recognition rests upon bronchography 
Fever —Mam of the children have no complaint of fever but 
upon close observation exhibit intermittent or persistent low grade 
elevations of temperature Exacerbations with htperexia are 
caused b\ acute pneucnomtis either near the broncluectatic area or 
mpreviouslv unmvolved parts of the lung through "spilling ' The 
more frequent and se\ ere the reaction m the same region, the more 
pronounced is the permanent effect of the disease on the pulmonary 
pareiich} ma 

Pavn — Usuallv no pam occurs unless the parietal pleura becomes 
in\ olv ed The latter process mav be fibrinous, serous or purulent 
Severe pain, shock or sudden dvspnea should arouse the suspicion 
of either empveina or spontaneous pneumothorax 

General Status —Although the statement is frequently made that 
the nutrition is usuallv good, careful studies reveal that manv of 
these children are neither well nourishefl nor fiilh developed for 
their ages Lassitude is rather common even m tho^e who appear 
well otherwise It is true, however, that the degree of infection is 
not reflected directlv m the general appearance of the chikl 

Diagnosis — The tlngnosis rests upon careful historv , thonnigU 
phv sical examination roentgen-ray , fluoroscopy , brontiioscopv 
bronchographv and complete laboratory studies The tvpe of 
therapy to be instituted will depend upon the specific findings 
It is essentnl to obtain i historv reganling familial diseases and 
respiratorv infections esjieeialK tvilnrculosis The birth history 
should include the tvpt of deliven, condition after birtli, cvanosis, 
weak cry, rickets, and the frequenev, severitv and duration of 
respiratory infections ITie history of aspiration of a foreign body 
is, of course, extremely significant Bronchiectasis is suggested 
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V. hen frequent respirator\ infw^ons are se\ ere enoufjh to force tlie 
child to bed, or when the s\inptonis are less se\ere but persistent 
The relationship between the bronchopneumonias of pertussis 
measles and influenza has been pres lousU emphasized 

Physical Fmdmgs —These are aer\ \ariable Earh in the 
disease, and m the so-cal!efl drj ts^ie there are often no findings 
In others a localized area of rales ma\ appear and reappear in the 
same region during each acute respirators infection As the disease 
progresses, the rales become more constant The breath sounds 
ma\ be normal or diminished In the presence of atelectasis or 
large ca\ ities, the sounds max be marhedlj diminished or bronchial, 
depending upon the amount of secretion present The percussion 
note max or max not be impaire<l It is significant that on change 
of position the phxsieal findings frequentlx change 

Dyspnea —This is not an uncommon finding, and it is often 
accompanied bx slight cxanosis Both max be due to fibrosis of 
a considerable portion of the pulmonarx parenchxma torsion of the 
great x essels or effects of adhesions upon the mediastinum Tlie 
dxspnea has also been explained as due in part to edema of the 
terminal bronchioles with retention of secretions and limited moxe- 
ment of the intercostal muscles Clubbing of the fingers occurs 
onlx m patients who liaxe had the disease for sexeral xears and in 
whom the process is extensixe 

Laboratory Findings —There are no significant laboratorx findings 
characteristic of bronchiectasis The sputum should be studied bac* 
teriologicallx for the predominant organism with the purpose of 
emploxmg xaccine therapx in ca^es of staphx lococcus or strepto- 
coccus infection, or specific therapx m cases of spirochetal or 
fungus infection 

The Blood — Secondarx anemia occurs comraonlx Lnless there 
is an acute process operating one finds either a normal white cell 
count and differential or slight leukocx tosis wath moderate elex ation 
of the polxanorphonuclear cells Dunng an acute episode the leuko- 
cx tosis and pol^-nucleosis are the same as occur in anx acute pneu- 
monic process If eosinophilia is present ecchinococcus infection 
should be suspected 

The tTnne — This is normal except in cases with continuous low- 
grade fexer or septic txpes m which slight albuminuria max be 
present Children with albuminuria or palpable lixer and spletn 
without albuminuria should be inxestigated bx the Congo red test 
of Bennhold for amxioid disease It is adxisablc to u^e 1 cc of 
1 per cent solution of Congo red for exerx 10 pounds of Iwlx weight 
Retention of less than SO pw cent is not diagnostic of ainx loid disease 
The wTiter has seen the complication occur in infants and xoimg 
children with pulmonarx and bone tuberculosis 
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Roentgen ray —A norm'll intero-postenor roentgen ra\ phte of 
tlie chest does not exclude the presence of bronchiectasis It has 
been ampK demonstrated upon this basis that at least one-half the 
cases Mill be missed because the imolicment is not sufficient to 
cast a slndo-R moreoier left aided lesions max be hidden b\ the 
cardiac sbadou llie sliadovv max also be of such nature as to be 
confused xvith normal xessel markings Markal increase of the 
hilar markings extending toxiard the base the presence of multiple 
circular high lights circumscnbctl or diffuse shadows or increased 
densitx or the presence of a triangular basilar shadow warrant 
further inx estigation for bronchiectasis 
Fluoroscopy — Before bronchographx is attempted everx case 
should be carefullx studied fluoroscopicallx to diflerentiate the lesion 
This is of especial xalue m distinguishing an atelectatic lower lobe 
from mediastinal eftusioii or mediastinitis It also gixes an mdica 
tjon of the mohiliti of the diaphragm which is often found to be 
limited on the itnolxed side 

Bronchography —This proce<lurc should alwaxs be done xxith the 
aid of the fluoroscope otherwise the diagnosis max be missed or 
an erroneous one made Lnder the fluoroscope the lipiodol is seen 
as it enters the bronchi The patient max be shifted from one 
position to another in order to determine whether certain shadows 
are due to bronchiectasis or to the imposition of one bronchus upon 
another xvherebx bronchiectasis is simulated Plat plates of the 
chest arc not diagnostic tnder fluoroscopx the true condition 
can also be xisuahzed before the aheoh arc flooded or before the 
oil IS disseminated bx coughing and masks the outline of the bronchi 
k ol bronctnecusis should neaer be ras.de -antbevit the 

confirmatory evidence of mjection of iodised oU into the bronchi It 
has been amph shoxxn that lipiodol causes no ill effects exen with 
continued use It should iiexer be emploxed howexer m cases 
with high fexer debihtx acute pneumonic infection or in aetixe 
tuberculosis Before injecting the oil the patient should be drained 
as completelx as possible bx bronchoscopic or postural drainage 
Methods of Injecting lapiodol — Tliere are sexeral methods (1) 
Bronchoscopic This is suitable for infants and xoung children if 
proper "sedation witli luminal and codeine has been effected Gen 
eral anesthesia should be axoided if possible I\ith this procedure 
both bronchoscopx and bronchographx max he performed at one 
sitting Onlx a competent bronchoscopist should emplox the tech 
me (2) Intercncothj roid method This is applicable to patients 
of all ages and is especiallx suited to infants and xoung children 
Tlie cncothj roid membrane is punctiirerl bx a sliort straight needle 
or one with a turxed tip Injection of the oil should not be begun 
unless the plunger of the sxnnge xsill acetpt and expel air freely 
(3) Transglottic route bx catheter The pharxnx and tonsillar 
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pillars) are &pn\ ed « ith 1 j>er cent nupercaiiie or bimilar local uics- 
thetic excepting cocaine The lannx ts then mesthetiml b\ 
indirect lar\ ngoscop\ using the same solution on a sw ah or ciir\ cd 
probe WTien the anesthesia is satisfactor\ i radiopaque catheter 
on a ciir\ ed mandarin is inserted into the lar\ nx The mandarin is 
then removed the catheter being directed under fluoroscopic vision 
into either one of the mam bronchi just bevond the carina llie 
lipiodol is then injected (4) Aspiration method The fauces and 
pharsnx are anesthetized h\ spraving the local anesthetic while 
the patient pulls his tongue forward Bv using a curved cannula 
or a svnnge without touching either the plnrvnx or tongue the 
iodized oil is then injected while the patient breathes The pas ive 
transnasal method is ideal for cooperative children with lower lohe 
lesions ^^lth the tongue drawn forward and the head fulij ex 
tended 3 to 5 cc of a 1 per cent anesthetizing solution are injectcil 
into cither nostril This is repeated three times The oil is then 
injected in the same manner a few minute later (o) Passiv c trans- 
oral method (Ochsner) Uith this method the swallowing and gig 
reflexes are abolished bv anesthetizing the anterior pillars There- 
after the patient with procaine hvdrochlonde m his mouth gargles 
and aspirates the solution therebv anesthetizing the remaining 
anatomic structures The gargling and aspirating procedure is then 
repeated witli iodized oil 

In all methods except the bronchoscopic satisfictorv anesthesn 
must be obtained before the oil is injected The latter slioiilil 
alvvavs be warmed and the injection performed under fluoroscopic 
V ision It IS important to secure the confidence and cooperation 
of the child before carrving out these procedures The patient is 
tilted toward the side to be injected and it is essential that no 
coughing occur during or after injection until the roentgen rav 
plates have been taken After the studv has been coraplctefl tl e 
patient mav expel the oil bv postural drainage Nothing shoni 1 
bt giv cn bv mouth until the anesthesia has completciv di'-appc irc<l 

Before surgerj is even considered all the lobes on tlie one suit 
and the contralateral lower lobe should be investigated Die dis 
case mav be bilateral withpracticallv nosignsonthele^erinvdved 
side 111 such cases a lobectomv mav be performed w ithout ab itc*- 
ment of svmptonis or the latter mav recur In mid field lesions 
the upper lobe on the left and the upper and middle lobes on the 
right sliould he investigated for possible concomitant lesions One 
Is not alwavs able to diagnose bronchiectasis even at the ojicnting 
table 

Bronchoscopy — Ihis procedure is essential in ivirv < i c and nnv 
give valuable information not obtainable bv anv other inctlitHl 
It not onlv aids in distinguishing non-obstructive from obstnictivc 
bronchiectasis but the involved lobes mav be identificnl bv deter 
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raining the bronchi nhieh contain pus The method alio permits 
obtaining imcontaminated speamens for bactenologic studs ilso 
prior to bronehograpln pus mas be more tfficienth aspirated than 
b\ postural drainage 

DiSerentiai Diagnosis — Bronchiectasis must be difFerentnted 
from chronic bronchitis pulmonar\ tuberculosis unresohed pneii 
monia pulmonar% absce*^ and emp\enia \Mth fistula In chronic 
bronchiiis the histor\ ma\ be similar to bronchiectasis binger 
Ballon and Graham state that even a putrid suppuratne bronchitis 
maa occur nathout bronchiectasis Lipiodol studies mil establish 
the diagno'iis Serial bronchograms should also be made from 
time to time for comparisons Pulmonary iiihcrculosis is usiialh 
apical nhereas bronchiectasis is a basilar disease fhe demon 
stration of tubercle bacilli b\ smear culture or animal inoculation 
IS conclusut In infants and \oiing children it is iiecessan to 
la\age the stomach contents if no sputum is expectorated If 
the tuberculin test is repeatedlx negatuc to doses up to 1 mg 
tuberculosis ma^ be eliminated In cases of supposedly nnresalccd 
inenmonia the ptrMstence of physical signs yyith or yyithout roent 
gtn rax findings should suggest bronchiectasis In such cases 
lipiodol studies should not be. done nliile there is feyer or any e\i 
dence of an acute etudatue process fuberciilosis must also be 
considered and eliminated Bronchographic studies should be done 
houever by the aurtli month after the onset of syanptoms to deter 
mine the presence or absence of the disease A. similar study should 
be repeated six months later if the symptoms and physical signs 
persist 

Pulmonary Ibscess There is usually an antecedent history of 
aspiration of a foreign body or some operatne procedure such as 
tonsillectomy In an\ e\ ent tliere is an acute onset yy ith pulmonary 
symptoms Although the roentgen ray fiiidmgs are at first com 
patible yyith localized pneumonia yyithin tyyo yyeeks they usually 
shoyv cayitx formation xyitb or ysithout a fluid Ie\el When such 
cases are treated properly complete recoytry may occur neglected 
cases almost myariably deyelop bronchiectasis 

Cnpyeim B ilh FisUila —The expectoration of pus mas suggest 
bronchiectasis Ihe condition may occur as a c-oniplic jtion of lung 
or bronchiectatic abscess through rupture into the pleural caMty 
In cases of bronchiectasis the empyema is usually localized and 
drainage through tl e chest yyall is seldom satisfactory Ihc actual 
pathology may be determined b\ bronchographic studies and the 
injection of a d\e as methylene Hue or gentian yiolet into the 
enipyeraa canty The pre ence or alisence of a communicating 
bronchus may thus be determined 

Prognosis — Cases of do broncluect ysis yyho Ime onh hem 
optjsis as a symptom do not necessarily progress Ibex do hoyy 
21 
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CAer ha\e alarming bemorrfiages and some fitalities occur riie> 
are aUo liable to secondary infections \ecordmg to "Moll oO per 
cent succumb before pubert\ with the highest mortaIit\ during the 
first fi\e \ears of life Cases which show endences of ‘•epsis h'i\e 
the poorest prognosis If the infection producing the paresis of 
the muscuhture of the bronchial wall is of short duration without 
weakening or destroMng the bronchus ^eco^e^\ ma\ take place 

THE TREATMENT OF BRONCHIECTASIS 

The success of an\ mode of therap\ m bronchiectasis cannot he 
judged sol el \ on the basis of sA-mptoms Irrespectn e of the degree 
of s\'mptomatie impro\ement no patient can be considered tiircil 
if the bronchographic studies still show dilatations Such patients 
are alwa\s subject to recurrent exacerbations 

The t\-pe of therap\ to be emplo\ed m an\ case depends chicfls 
upon the age and condition of the patient extent of di ease and 
complications It is difficult to reconcile the patliologic picture 
with cure b\ an\ means other than complete remo\ al of the di ea ed 
tissue 

Non surgical Treatment —The measures comprise postural dnin 
age broncho'^copic drainage intrabronchial hpiodol climate spt*- 
cific drugs ^accIne therap\ and iiradiation \lthougIi none can 
be credited with cure m ad\ance<l cases the% ma\ ne\ ertheless 
gue the patient considerable samptomatic relief ‘'ome of the 
methods are said to cure \er\ earl\ cases probabh of atom and 
slight dilatation of the bronchial wall without actual de truction of 
the mucosa 

Postural Dramage This is the most effectn e measure in reliei ing 
sMnptoms The drainage is simple and can be earned out inter 
mittenth or contimiou&h without discomfort The former ma\ 
be secured b\ ha\ing the child bend o\er the edge of a lied from 
the hips with the head downwartl If secretions arc released cough 
IS induced and the secretions are expectorated TIic thil 1 ma^ 
also di coAer that certain specific po itions establi h the lie^t 
drainage The procedure maA lie carried out as fr«iucntl\ as 
desired for periotls of fix e minutes but not after meaia bingirlns 
decised a special table which permits one to assume an\ angle an 1 
which can be used for constant as well as intermittent drunagi 
Constant drainage max also be performed b\ ha\ing the patient in 
m be<l m the Trendelenberg position at an angle of 10 to lo degree^ 

Bronchos copic Dramsge — rhi> is unnetcssarx in cases wl iih re- 
spond to postural drainage excrept when ns.ocmtcd with tom i 
or other obstruction which requires broncho copic rcmoxal 
though broncho copic drainage i> more cffc-ctnc than simple jk »* 
tural the latter should be emploxed as adjuncti\c trcitmint Ckrf 
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belie\e& tint the most effectBC results of bronclio^copic dninajje 
ire obtnmed in children It is especialK efficient nhen paracardial 
triangular shadows are present with little or no bronchiectasis 
Intrabronchial Lipiodol —Although there is no bactenologic e\i 
deuce to pro\ e that lipiodol it. bactericidal cures hai e been reported 
in a small percentage of earb cases and relief m farther atbanced 
t^pes The e/Tccts of hpiodol ma\ be due to its iodine content 
or the displacement of infected secretions b\ the oil Ochsner in 
treating lol cases noted tliat the number of organisms in the sputum 
decreabcd ami that 3 per cent were cured h\ hpiodol stiuhes and 
20 5 per cent imprn\erl biciitl and I orestier Ochsner Pritchard 
and others ha\e reported that no serious ill effects were obseiaed 
following sc'eral thousand injections of hpiodol 

Climate— In certain earU cases climate mac lie of \ alive m 
conjunction with other t\pe> of therapi especnili irhen the 
streptococcus is the oflending agent 
Specific Drugs —Infants and \oung children nrel\ show fuso- 
>pmichetal orgamsms tn the sputum due to absence of gmguitiw 
canes and other moutli affections in which the‘*e organisms first 
dttelop It Is adii'iablc howexer to give a cairse of ncoarsphem 
mine or snlpharsphenamine if fusospirochetes are present although 
a cure should not be anticipated The drug finds its greatest 
efficaev m putrid abscess of the lung caused bv spirochetal organisms 
Neoarsphenaminc. is given intrivenoush 10 rag per kilo bodv 
weight e\erj five da\b for sue to eight doses Sulpharsphenamme 
is probablv less effective but can be given intramuscularlv mg 
per kilo ev erv fi\ e dav s for six to eight doses 
111 mv cotic infections of the lungs potassium iodide ma\ be gn en 
oraUv using a couccntcate*! solution 1 gram per mimm beginning 
with 3 mmiius dailv and increasing the dose to the point of toler 
ance bnnth suggests that if loilidca are ineffective thiv should 
be supplemented bv ethvi iwlide inhalations Oo to 1 cc iHiK 
gradualh increasing the dose to 2 cc three tunes dailv 

Vaccines 3 he intracutaiicous and subcutaiieou-. use of vaccines 
has been genenllv disapjiointiiig in bronchiectasis rxpermiental 
evidence indicates that mtrahronclual mjecticns of staphvloccccus 
and streptococcus vaccines antivirus and I actcriopliage product 
specific opsonins and agglutinins m normal animals inttle and 
Cannon in their studies were able to show that a higher inmvumtv 
was obtainetl In intr ibrouchnl injection than bv subcutaneous or 
intracutaneoiis methods Kolmer prefers using mixed vaccines 
the organisms of which have lieen killeil bv Oj per cent crc->ol 
rather than In heat Iv the mtralironchiil route after bronchial 
lav age 

Irradiation — Tlocntgen rav lias not been uhoI cx-tcnsivclv m the 
treatment of bronchicttasi> Bcrtk bos had sv mptoraatic success 
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m treating fairl\ ad^ anced cases in the degree of expectoration 
has been reduced considerabh The t^-pe and extent of broncliial 
dilatation was unaffected 

Other procedures such as inhalation thirst cure and bronchial 
Ia\age haae been found to be either useless or without special 
ad\ antage 

Surgical Treatment — AMiat has been said for medical treatment 
m regard to cime apphes to surgical measures the ideal tlierapi 
being the complete remoi al of the di eased tissue TlTiereas other 
forms of treatment ma\ gi\e sa-mptomatic relief the re ults are 
seldom permanent since the pathologic lung tissue is not altere<l 
considerabh ^^lth recent advances m thoracic surgerv radical 
procedures are being more nideh emploved with encouraging re- 
sults It Is an error to submit an ideal unilateral case to the gamut 
of palliativ e measures before considering more effectn e surgical 
procedures \aluable time mav be lost wberebv a unilateral pro- 
cess ma\ become bilateral or involve a whole lung thus making 
future treatment more hazardous and less favorable The surgical 
procedures which have been emploved comprise pneumothorav 
oleothorax phrenectomv pack and plumbage thoraeoplastv, can 
ten pneumonectomv and lobectomv 

Pnemnothorai The results of pneumothorax therapv have been 
generallv disappointing for several reasons the inabihtv to estol^ 
lish a satisfactorv pneumothorax space inabilitv to maintain pneu 
mothorax and mabilitv to collapse bronchiectatic bronchi even 
w ith high positiv e intrapleural pressure Other objections are the 
danger of kmkmg a bronchus and increasing the probabilitv of 
extension of the disease the necessitv for frequent refills and the 
danger of producing pv opneumothorax and bronchopleur il fistula 
which are extreraelv serious complications 

Pneumothorax is used bv maiiv thoracic surgeons however as 
a pn operative measure in lobectomv or pneumonectomv for tlie 
following purposes to accoimnodate the pulmonarv and circuH 
torv functions before removal of the diseased Jung to exprev* 
secretions before operation and minimize the danger of spilling to 
the good lung during operation and to facilitate the removal of tiie 
diseased Jung rautjcin should aJwavs be exrrci ed in producing 
pneumothorax the needle should be inserted ov er an area ( f lung 
not involved and large quantities of air should not lie gi'tn at 
one time 

Oleothorax \lthough oilv substances such as gomtnal and par 
affin oil have been emploved id tuberculosis to maintain a pneumo- 
thorax space which mav become obliterated bv adlie-'ive plciinti 
or fixation of the mediastinum their use in broncliiccta is has not 
been extensive The lack of evidenct that oornpres ion is gnatcr 
than witli air and the generallv poor results of pneumothorax in 
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bronchiectasis do not ]ustif\ their use The dangers are par- 
affinoma, bronchopleural fistula, pleuro-cutaneoiis fistula, oil embol- 
ism, and difficult \ isualization of the underlj mg lung 
Phrenectotay — Remo\ al of the phrenic nm e ma\ aid drainage 
In altering the avis of the hronchiectatic bronchi to a more hori- 
zontal direction through eleiatiou of the diapliragm Collapse of 
the bronchi b\ this method, howe\er, is impossible The danger 
of phrenic e'reresis has been suggested b\ Carlson, Ballon \\il>on 
and Graham who ha\e shown, b\ animal e^enmentation, that 
although functions are not entireU impaired, there is a dela% in 
expectoration of lipiodol and foreign boilies from the lung, and 
cough IS less efficient on the treated side Fine and Starr, hon- 
eier, conclude that paraUsis of the diaphragm has no elTect on the 
eifectixencss of cough In an\ exent clinical results following 
plireiiectom^i are generalK disappointing Although the cough 
ma\ improie, sepsis and dilatation persist 
Some surgeons prefer phrenic exeresis as n preopcratix e measure 
to minimize the interfering action of the diaphragm during lobec- 
tomi Others se\er the phrenic ner\e where it lies on the medi- 
astinum when the chest caxitx is open -I pfirenic openifion ahonld 
ueicr be done vi <i dyspnanc initient 
Pack and Plumbage —Case reports are insufficient for an\ definite 
conclusions concerning this t\ pe of therapx Tlie same objections 
to other tNpes of collapse therapi applj here 
Thoracoplasty —A small number of adults and a few children 
haxe been subjected to this method of thempj Hedblom ndnses 
remoxrng all the ribs from the third or foiuth to the eleienth 
close to the paravertebral edge to secure good collapse of the lower 
lobe wathout compressing the upper He liehexes it to be a good 
procedure in earh unilateral disea*^, especially when small periph- 
eral bronchi are involved Almost complete disappearance of the 
dilatations niav occur with marked fibrosis of the lung He does 
not recommend the procedure, however, when the larger bronchi 
are involved or in septic cases The objections to this treatment 
m children are that the operative risk is as great ns in other more 
sintabfe proceifurcs, extreme tfe/bnntfy resu/fs, and the c/r->easeff 
lung remains 

Cautery Pneumonectomy — -Tliis procetlure makis a closer approach 
to the ideal treatment than anv of the surgical measures suggested 
thus far m that it removes the diseased tissue It has been Used 
in children with comparatively little shock and small risk The 
procedure was first earned out bv Graham m 1023, and Graham 
Singer and Ballon state that it is most suitable in ca«es with abscess 
and bronchiectasis, and m tbo->e ‘ with unilateral di'^ea'^ who have 
not responded w ell to simple forms of tlierapv and for w horn thora- 
coplasty is c ither not indicated or has failerl to reliev e the sy mptonis. 
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and upon whom the performance of lobectom\ although desirable 
IS unwise or technically unpossible Tlie procedure can lie em 
plo\ed e\cn m septic cases Gnham and his co workers do not 
advise its use m patients with extensive saccular dilatations or in 
those w ith bilateral disease 

The field is exposed bv subpenosteal resection of two or three 
ribs for a distance of h to 8 cm over the involved site Lnless the 
visceral and parietal pleurse are adherent adhesions should be pro 
duced bv suture or through the application of an lodmized gauze 
pack for ten dav s The cauterization is performed wath a soldering 
iron heated to red heat At different sittings excavation is made 
into the lung tissue If an old drainage tract exists it is used to 
begin the cauterization bv plunging the hot iron into the sinus and 
cauterizing eccentricallv In cases m which the condition is chieflv 
that of a chronic abscess the entire abscess cavitv together with 
smaller communicating abscesses mav bedestroved or at least the 
roofs of the abscesses be removed Multiple drainage openings are 
thus provided bv exposing a large cross section of the bronchial 
tree It is best to burn ov er a large surface area instead of burning 
toodeeplv into the lung After the slough separates manv draining 
fistulae mav exude pus Repeated cauterizations should not be 
performed oftener than even three weeks as considerable healing 
often follows adequate drainage The question of how much and 
how often to cauterize is determined bv the patient s progre'^s 
Although several cauterizations are usuallv required in some 
instances one suffices Should hemorrhage occur from a large 
V essel the cauterization should be stopped and the vv ound packet! 
with iodoform gauze A non inflainraable anesthetic such as nitrous 
oxide should be eniplov ed 

The procedure is not attended bv shock About the third dav 
the patients develop slight fever and malaise due to intoxication 
from the burnt tissue and these sv mptoins persist until the slough 
separates about the tenth dav 

Bronchopleural fistulse often occur after cauterv pneumonectomv 
Most close spontanenu&lv or arc of so little consequence that the 
patients refuse surgical treatment for their closure Permanent 
fistula* are much less common in children than in adults 

Lobectomy This is undoubtedh the ideal procedure m suitable 
cases The statement that children are able to withstand lobcctomv 
better than adults seems to l>e borne out bv recent reports in which 
the postoperative cour'se is comparativelv uneventful and the mor 
talitj figures relativelv low Archibald states that the risk of 
lobectomv is proportionate to the sepsis present 

Our knowledge of the tvpe of case b^t suited for lobectomv i 
still inadequate Although most observers are agreed that bron 
cliiectasis involving one lobe is the ideal tvpe Alexander Ballon 
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Graliam and Singer advise caulerj pneumonectomv if adhesions 
are verj dense as frequently occurs with peripheral cavernous 
dilatations Bohrer advises cauterv pneumonectomy where there 
are small multiple peripheral abscesses and Janes beliei es that only 
patients nith unilateral broneliiectasis free from attacks of pneu 
rnomtis for a reasonable length of time should liav e lobectomv 
Manv tipes of operation have been suggested vet no technic is 
especialh outstanding The successive stages of piieumothora-? 
phrenic exeresis thoracophstv and then lobectomy has been aban 
(loned It IS too early to state whetlier or not a single or two stage 
operation vields the better results 
i’rpopcrfitiie Ifensi res — Preliminary treatment such as pneumo 
thorax to accommodate the respiro circulaton changes which occur 
with lobectomv to prevent spilling and to facilitate removal of 
the lung has been mentioned Some operators object to pneumo 
thorax on the ground that empvema raav occur which m itself is 
dangerous and may preclude subsequent lobectomv 

Phrenic exeresis js advocated to immobilize the Jung during its 
removal and also to aid in foreshortening the chest space after 
removal This mav be performed before the thoracotomy bv the 
neck approach or during operation when the nerve is seen to he 
on the pericardium In dvspneic patients it is inadvisable to 
perform phrenic exeresis 

During the conservative therapy foci of infection such as in 
fected paranasal sinuses should be adequatelv treated It is prefer 
able that only one sinus be operated upon when required at a time 
It IS not necessary however to wait until a resistant infection la 
completelv cured before attempting lung surgery 
Postural drainage should be cirried out for several days before 
operation and also on the <lav of operation The ideal time for 
surgery is late morning or earlv afternoon when the bronchi are 
probably least filled with secretions Magill suggests the use of 
abuiiflant fluid and glucose for twentv four hours before operation 
inestkesia —Cyclopropane is the ideal anesthetic for lobectomv 
even though it precludes the use of diathermy and cauterv Some 
operators eraplov local anesthesia and others avertin supplemented 
hv nitrous oxide and owgen Tudor Edwards uses intratracheal 
gas oxv gen anesthesia 

Oierotiic Technic —Brunns Methol —The incision is made either 
between the seventh and eighth ribs or between tlie sixth and 
seventh and extends from the costal cartilages to just bevoiid the 
angle of the nbs Sharp cl iw retractors are u^ed to spread the ribs 
apart and the intercostal muscles arc severed to the pleura Wien 
artificial pneumothorax has been produced the pleura can be opened 
boklK when this has not been done a small nick is made m the 
pleura and the finger partK covers it to allow the King to collapse 
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slo-nlj and gradualh The interspace is then npidh opened ^\ith 
scissors traction being made abo\e and below with large blunt 
retractors A Lilienthal rib spreader is finalh inserted o\cr gauze 
pads and the entire chest caaiti is exposed Occasioinllv one or 
two ribs require re^lo^al for more adequate exposure 

It has been noted that earh m the procedure the patient frc- 
qiienth becomes distressed AMien this occurs the nb spreader h 
remoxed andthehingisslighth reexpanded with carbon dioxide and 
OTvgen in nitrous oxide the wound being coxered with saline paiia 
The pulse and respiration rapidlx become normal and when the 
operation is resumed it is seldom that the procedure has to be stopped 
a second time A surxex of the chest la now made The diseased 
lobe max at times be noted as somewhat contracted or haxing 
changed in color or it max appear entirelx normal Tlic diseaseil 
lobe is grasped with lung forceps and the upper lobe if the lower is 
to be remoxed is allowed to collapse against the mexliastinuin and 
IS coxered with a large rubber sheet aud moistened tapes Adhe- 
sions betxveen the upper and lower lobes and between the lower lobe 
and the diaphragm are separated either b\ sharp dissection or 
between clamps and all bleetling points are carefullx secured Tie 
pulmonarx ligament which is sometimes well dexeloped is cut lie* 
tween forceps and tied Tlieinxolved lobe is freeiJ as far as possible 
toward the merliastinum and is held taut bx an assistant llie 
entire wound and pleural cax itx is well walleil of! xrith nibbtr dam 
and saline tapes 

A rubber tube is placed around the root of the lung and drawn 
sufficientlx taut to produce compression of the xesstls The tube 
13 clamped with a hemostat Again the tube is pulled taut and 
another hemostat is applied and finallx a thml It max be advi— 
able to place a hemostat on the opposite side to prex ent slipping 
The rubber tube tourniquets control the stump and makes easx the 
placing of stitches and ligatures Clamps art now placed on the 
lung bex ond the tubing to prex ent soiling w hen the lung i> cxci'tx! 
These are placed far enough aw ax so that a wedge-shaped iiicisun 
max be fashioned out of the stump preferabix xxith the actual 
cauterx This method of using tliree hemostats produces i^rfcct 
hemostasis ^\'hen the first one is remoxed control is still ohtamwl 
and gradual les emng of the pressure on the pedicle is peniuttcxl 

riie mam bronchus max bedixided somewhat inon. decplx than 
the X easels or it max be ligatured leaxing nnlx enough projecting 
to prex ent slipping of the ligature Hic mucous incmbrane is 
cauterized The xessels presenting arc grasped scparafelx and 
ligated after which a runnmg loci*, stitch of chromic gut i- pasHil 
closing the pedicle from the inside Ihis will usiiallx control most 
of the bleeding Wien this is completeil tlic first liemo tat m 
remoxed from the rubber tulie and if no bleeilmg occurs the «econ<l 
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one ib rcmo\ed An} bketling points are carefulh ligated until 
the stump is entireh dn AH raw surfaces are co^ ered b\ suturing 
the pleura o\ er the pctlicle stump It is essential that there be no 
hemorrhage from the stump and no leakage of air from the bronchus 
Shensione’s Teckmc —This is somewhat similar to Brunn s with 
certain modifications After the disced lobe has been completeh 
exposed and freed, a snare of hoax'} cord is passed around it as near 
as possible to the mediastinum and the loop is drawn tight m an 
instrument designed for the purpose Shenstont especialK praises 
this simple jet liighlj cfFectixe metliod of securing the pedicle 
After remox ai of the diseased lobe and pleuralization of the stump 
is completed, a small mciMon is made m the ninth interspace m 
front of the mid-axiUarx line through xirluth the end of a long tube 
of about 32° V caliber is drawn, the fenestrated end of the tube 
IS placed 1 inch from the pediclt of the resected lung and maintameil 
in place bj <a plain catgut suture inserted into the summit of the 
diaphragm Hie operative wound is then closed m lajers 
The distal end of the drainage tube is placed under the surface of 
an antiseptic solution contained in a bottle placed 2 feet below the 
level of the chest The patient is encoutvaged to cough This 
expresses nir from the pleural caxitx, permits of rapid expansion of 
the lung and prevents mediastinal flutter At the end of twentj- 
four hours continuous siphon drainage is instituted 
Shenstone emploved this technic in 1C cases, with 3 fatalities 
Six patients were cured, 2 improved, 3 unimproved, the remaining 
2 being m the hospital at the time of the report 
Archibald uses the Brunn-Shenstone technic with certain modi- 
fications If the normal hing is not adherent he produces adhesions 
bj “ pleural poudrage" described b\ Bethune This is accomplished 
bj using an\ silicate powder (talc) with 0 5 per cent iodine Bi 
tVioracoscopx and a special return air powder blower, the upper 
lobe and mediastinum are powdered until it resembles a ‘ cake 
sprinkled with confectioners’ sugar ” The air producing the pneii 
raothorax is then extracted until 0 5 cm or less is present b\ roent- 
gen rav Firm adhesions arc formed in six xreeks In addition, 
the bronchus supplx mg the lobe to bt remox ed is completeh 
obstructed bj a balloon inflated with air or liquid to pre\ eiit spilling 
of secretions He emploxed this m 8 cases with success in seven 
The one failure was attributed to improper insertion of the balloon, 
x\ ith resultant spilling to a normal lobe A rubber tent and gaure 
pack are used to protect the normal lung and pleural cavitv To 
prevent fistula formation, the bronchus is ligated with silver wire 
and the stump carbolvzed 

Author's Technic — Tlie details are in no wise original and the 
method has been evolved from adxanta^ous procedures ernplojed 
bv others An artificial pneumothorax space is eflected three weeks 
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l>cfore tlie tlioncopl'i'stx ami the httcr is performed imdtr lucrtin 
(lias'll) and ciclopropme intntnthnl uncstliesu 

The incision whicli is I-slnpcd hcgiiis littwetn the Mrtehml 
Imnler of the «;cnpula and the spmou*. process at the !c\i! of tlie 
fourth dorsal \crtchri and extends doMininnl to the eighth nb 
and then outwanl following the nhantenorh to theaistal t irtilip 
Rack retractors stpantt the soft tissue and the eighth rib is runoveii 
from the tip of the trans\trsc process to the anterior axillire hm 
1 lie sixth see enth and ninth nhs are fracturwl at or near tlie trans- 
\ erseproces.es and 1 mth ofeatli nh Hremoxcil to pre\entfri Igin^ 
riie pleural ca\ it\ is then < pencil T he interlobar fi sure is seju 
rated i\ith small sjionges «}K)n ino qiiito forceps scivsors being imhI 
to seeer ane adhesions The puhnonare ligament is lig-ifexl with 
suture ligatures four to six m number \t the base cf the inter 
lobar fi sure the bronchus is transfixctl with double \o 2 chroniK 
catgut which is cut at the needle therehs making two suture's 
riiesc are tj«l one alxiie and one below the bronchus \iiothir 
similar Miture is pa«^l tlirough tbe bronchus and eut it the iKXKlle 
hut not tied \Sel on toumuiuet with \o 2 double chre nut catgut 
IS now placed around the baae of tbe lobe and tightened lie 
sexamd suture w Inch w is passeal timuigh the 1 ronchtis is then tiexl 
I)i tal to the tourniquet a stexmd Nelson tourniquet of copper wire 
IS placed Its tci«lenc\ to dip lieing prcecntod In ipphmg Koeler 
clamjis to the lung substance 

The lobe is di\ ided near tbe copper w ire tourniquet w ith a scalpel 
and tilt stump is earlKlizeel and toucheel with alcohol fhe bron 
chiis Is Miture-ligatcxl twice using an N or mattrts.s suture II c 
rest e f the stump is suture-Iigntcil with four or more chroinit sutiin“s 
riio first chromic tourniquet i released and is now u esl as a siiltin 
being ticxl in the gnxnt which it ongnialh made Jlie 'ides if 
the stump are foldeil o\tr in an attempt to pleurahze it \ 
No I(> e-ithetcr is mscrtcil through the ninth uitcrea) tal sjiaex in 
the posterior a\illar\ Imc along the costoeertihnl gutter to the 
apex of the space and held m place In being ties! with the sutim 
that was pas.ed through the pmctal pleura in the co toMrtehrd 
gutter \uother eatlecter is liocirowtaUv tlict ugU the mntli 

ititercx) tal spaex m the anftnor ixillari line running po tern rb 
oicr the diaphrigm and held in place In a suture pas e<l into tin 
diiphngm The chest wall is tl« eil with penostaJ sutures an! 
a coiituimnts suture of the pleura The mu (Its and ‘^kin an 
approxiinatci! in the usual manner Ipon the patient s return to 
beal the catheters are msertwl into a bottle whidi has a negalne 
pres lire of alMiut a cm of water 

The upper h be inai be retnoied in tlu siine manner txeapt the 
feiurth rather than the eighth nb is resected 
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LUNG ABSCESS AND GANGRENE 

The pathogenesis of pulmonary abscess is often a complicated 
phenomenon Mani factors ma^ be operatne, such as aspiration 
of foreign material, embolism blocking of a bronchus, and entrance 
into the lung of certain organisms of which larious anaerobes seem 
to be the most important 

It IS difficult to determme tlie incidence of the disease because 
(1) mam patients reco\er spontaneoush and the condition is diag- 
nosed as pneumonia, and (2) chronic abscesses in which secoiulan 
manifestations oiersliadow the primar.v disease are often labeled 
pulmonar\ tuberculosis or bronchiectasis 

Etiology.— The most common initiating factors are (1) Opera- 
tions upon the mouth and upper respiratorc tract, (2) aspiration of 
foreign bodies, and (3) pneumonia 

In Germain’s collectiie senes of 813 eases of lung abscess, 32 per 
cent followed tonsillectomi Moore estimates that approximately 
I case occurs in eiery 2500 to 30(K) tonsillectomies Perhaps the 
incidence is lower in children than adults because the anesthesia is 
not so deep 

I'oreign bodies are a common cause ^\hereas inorganic siili- 
stances are easily detectable b\ broncho'copj and roentgen*raj , 
organic substances are frequentlj not \isuilizcd and may become 
so disintegrated as not to be recognizable when bronchoscopy is 
performed They usually induce rapid and fulminating infection 
unless proniptli removed 

It IS probable that most ca*!es believed to be due to pneumonia 
are actually pneumonitis secondary to the aspiration of a foreign 
substance v. Inch is not detected bronchographicallv , raihographically 
or even at autopsv Hartwell concludes that the pneumococcus 
plays no part in the genesis of lung absc^ Streptococcus pneu- 
moma, how e\ er, may produce multiple lesions 

Pathology —The lower lobes are involved much more frequentlv 
than the upper, and the lesion is tisualK on the right side This is 
accounted for by easier aspiration into the right lower lobe bronchus 
h\ virtue of its more vertical course, or by embolism due to the 
direct path of the pulmonary arterv to the right lower lobe Tlie 
abscesses mav be single or multiple, acute or chronic, and be located 
at anv situs between the hihiin and the periphery They nia\ vary 
in size to even 10 cm m diameter \Micn multiple, the lesions 
may occur on one or both sides 

\ solitary acute abscess is usually spherical and the grav or 
yellowish red mass is surrounded bv edematous and hyperemic lung 
tissue The abscess itself finallv undergoes necrosis and liquefac- 
tion, and the pus mav lie otlorless or fetid, depending upon the 
predominating organism I'reqitently several bronchi communicate 
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A\ith the ca\it\ \s the absce'^ ages the edema and In-peremia 
subside and the ^all becomes more defined b\ connectne tissue 
The surrounding piiImonar\ zone e\hibits fibrosis and de'itructioii 
of the respiratorx epithelium Bronchiectasis is usualh a‘:‘:ocnted 
The abscess content max ultimatelx become thick and cheese like 
in consistencx 

WTien multiple abscesses occur thex are tisinllx small but max 
become confluent The changes are es^entiillx the same as in the 
solitarx tx-pe In cases due to sep is all stages of abscess formation 
are seen The patients seldom surxixe long enough for fibro is to 
dex elop 

Gangrene of the lung max consist of single or multiple areas 
usuallx located peripherallx Through liquefaction and excaxatioii 
the lesions present a soft caxitx xxall with grax ish x elloxx shaggx 
lining In other respects thex resemble the pathologx of ab^cess 

Diffuse gangrene max mxolxe a major portion of a lobe or the 
xvhole lung The process max result from the spread of acute 
diffuse gangrenous pneumonitis or be due to plueging of a large 
bronchus bx anaerobic material 

Bactenology — The causatixe organisms are members of xaned 
and unrelated groups The most common compri e Streptococcus 
hemolxticus non hemoKiicus and xindans Staphx lococcus aureus 
and albiis Pneumococcus B influenza 'Micrococcus catarrhali 
fusospirochetal organisms and diphtheroids In cases of actmo 
mxcosis amebic abscess and echinococcus cx St «ccondarx infection 
usuallx becomes superimposed 

Symptomatology \\ ith an antecedent historx of aspiration or 
operation there is generallx a lap e of <xex eral dax s before sx-mptoms 
dex elop and in some instances the period i» extended ex en to months 
The chief complaints are fexer chilliness or chill cough and local 
ized chest pain In gangrene or putrid ab ces» blood-streaked 
sputum or frank hemopt\«is is common Cough xxhich at the 
onset Is usuallx drx irritating and non productixe becomes more 
sexere as the disease progresses There is no expectoration until 
the abscess ruptures into a bronchus when frank pus is ru ed If 
healing occurs all sx mptoms disappear -k decrease m the amount 
of sputum hoxxexer is no definite index of healing The material 
raised max be odorless or fetid the latter indicating anaerolic 
or fusospirochetal infection The colon bacillus max produce an 
equallx offensixe odor When bleeding occurs the^putum isu uallx 
onlx blood-streaked but frank or exen fatal liemorrlngc max occur 

\t the onset the constitutional sxmptoms are outstanding I ex er 
is high 102° to 104° h and septic m character Pul e and re pira 
tions are increased but dx spnea is less marked than in or hnarx pncu 
monia Toxemia is moderate to sexere M hen the ab'^^ss rupture^ 
mto a bronchus there is a rapid fall in temperature pul e an 1 re«pi 
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rxtion «ith corresponding subsidence of tlie toxemia Ifdraimgebe 
incomplete lou grade fe% er persists often with exacerbations 
In xoung children tlie onset simulates pneumonia The condi 
tiou IS often so diagnosed until it is found that the area of the 
pneumonic process persists the toxemia and fex er continue and the 
sputum btcomes progressi\el> more purulent In infants the spu 
turn IS usually swallowed and ma> onlv be obtainable bj gastric 
lax age Peripheral abscesses often suggest empjema 

Chest pain occurs onlj when the abscess is peripheral and invohes 
the pleura The location is significant since it indicates the area 
of lung inxolved Of equal import is the fact that the same area is 
usualh tender to pressure In some cases pain is the dominant 
sjmptom from the onset This occurs most frequentlx with 
anaerobic infections which are gentrallx located at the periplierx 
Physical Signs These are extremeix xanable being influenced 
bj the location of the lesion communication with a bronchus posi 
turn of the patient and the amount of pus present Centrally 
located cax ities seldom present findings The signs m more ptriph 
cral lesions \ ar\ from slight impainnent of nsomnee and diminution 
of breath sounds to those of frank consolidation Signs of caxita 
tion arc rarelx obtained In chronic cases clubbing of the fingers 
max occur 

During the acute stage there is nothing which xhstmgmshes 
pulinonarx absoe«s from acute lol ar or bronchial pneumonia The 
white count xancs from loWK) to 30000 with a predominance of 
poljmopphonucltar cells and a ‘xhift to the left in the 'schilling count 
Duniif, the cl romc stage the Itukocxtcs max be normal or slightly 
increased with mild poKnucleosis The urine often show’s traces 
of albumin and hjahne casts Persistent albuminuria tliuing the 
chrome stage is suggestive of amxloid iliseasc 

lit sputum m ill cases should lie luxestigited for the usual 
pxogtiis bj smear and culture other organisms to be considered 
are the fii ospirochete tuliercle bacillus blastomjces actiiiomxccs 
and entamoeba histoixtica Ihe presence of elastic tissue lung 
fragments or cartilage is not patliogiiomonic of the disease 

Fluoroscopy and Roentgen ray Roentgenograms are an indispens- 
able aid m establishing the diagnosis and in lobowmg the prog 
re&s of the disease 1 hi iroscopic and roentgen rax studies should 
alxxaxs I einade in tl eupngbt position rinsise sential to discover 
fluid lex els winch are particularlx pathognomonic of tie disease 
If studies are made m tl e supine or prone posture the contents 
of tl e eax it\ xx ill not cstal lish a definite fluid line but xx ill produce 
a pattern of locali/cd pneumonitis or a homogenous shade x xxl leh 
cannot be interpreted as fluid Pluoro copx is a xaluable adjunct 
m tint tlie patient can be shifted m \ari< us positi ms 
Earlj m the di ea e aiul until drainage has c ccwrrtd there is seen 



^n nrti of cMnsolidition «f \*inal>]c M 7 t niul irrepilar ni outline an ! 
extent Ihiiiinx Ik C(mfus?<I with piuiiinotiia ntelt'tt'iM', tijl)er- 
culosis einp\cma or infirtt Dunne tliH stape it l^ often diffieiilt 
to nm\c at a conchisu e ^ilapnof>l^ and herein lies the importana of 
‘'Crial films 

^Mlcn liqiitfactioii ainl ilraiiiape ha\i occurred a {-witv witli 
fluid Ic^cl IS pciuralh exhihiteil When no fluid li.%el is disceniihlc 
broncho c-op\ nia\ establish the diagnosis It js at tunes diflieiilt 
to (IifTerentiate {KTiplierd hing alisca-ss with a fluid Ic%cl from 
localize^l pneumothorax \n interlobar empxenn ma\ likcwi e 
simulate abscess Ixfore drainage has oocurrcil encapsulatol pM>- 
piieumotlioraT m an intcrlohar fissure is also often indistingm liable 
from a lung abscess ca\ it\ In such cases bronthoscopv is nm*s>ar\ 
for diagnosis 

During the course of the disease \anous t\pcs. of shadows nii\ 
be sew In some cases there is complete healing without the 
oaurrenet: of a fluid le\el whereas in others there is consn!trablt 
surrounding mflammatorx reaction with a small ca\jt\ Changes 
in the size and extent of the surrounding infiltration lln^ also occur 
without an\ effect upon the ca\it\ or the latter mae ilisappear 
and the infiltration increase \o case shoulfl be con idem! cured 
regardless of the mptomatolog' and cluneal course until the 
(a\it\ and all eiadtiicci. of infiltration have di appcareil In «omc 
instances healing occurs without an\ tnee of preMoiis mfictnm 
while in others a localizeil area of fibrosi' peMsts Chrome nbsevsses 
priKlucc considerable fibrosis 

Complications Lmpi/ema In am ca e of lung nb (tss m whuh 
sudden collapse increase in feter toxemia or chest pain occurs 
cmpicnia should be suspoctetl Although crritraflv focatcfl nl^' 
scesscs and those near the Iiiluni sehloin rupture into the plciinl 
<i\it\ it Is not uncomnion with legions mMibing the piriphtr\ 

hen adhesions are preaicnt lietween the p)( ural surfaces the e mp' 
ema or pneumothorax Ineaunes encapsulated, m other cases rinssue 
pMipiuumothonx oixairs Ncexllc exploration through tic diet 
wall isdefimteb diiigcnius 

I stenv n if /b»en»e — 'lliis iKTurs !)\ spilling of the dninage 
from om bnuu Inis into another Ihe spdl mi' invobt am thtr 
IoIh or (\en the opjx) ite lung 

Hr mchirriav^ Ihe complication is almost alwa\s found m 
cases of lung standing chrome ali ee*s.s Its dccchpinent is mon 
rajiid 111 thoK due to inainihic iiifcetion or tlic aspiration of organic 
foreign IkkIics 

/frill IfUeslmg Is not uucommeu Ihe sputum im\ w 

nxldi Ii brown blotxl sirtakeil or frank lumopt\sis miN occur 
In exploring an ab cx*ss caxitx c ire inu«t Ih txrrci exl not to tear 
tnliceulatiotis is the ^ frex|uentK contain xesscb 
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Medmshniti^ — Uhe condition results from suppuration and rup- 
ture of mediastinal I\mph nodes Graliam and his co-workers 
state tliej ha%e seen cases m which suppurati\e nodes subsided 
follow mg drainage of the pulmonary abscess 
OllicT Comjihcalions —The two most common are metastatic 
cerebral abscess and arailoid disease The former mav occur at 
an\ time during the course of the disease \ini loid disease is onlj 
associated w ith chronic lung abscess of long duration 
Treatment —There are no dogmatic niles for treatment One 
must consider the etiolog\ , the general condition of the patient and 
the clinical course 

Ihe acute stage of the disease is arbitranl\ limited to three or 
four weeks If healing is not complete after twelve weeks the 
proews lb considered to be chronic It is improbable that an\ 
abscess w Inch has not healed b\ that time will resoh e spontaneouslv 
IjCsious located near the lulum are most amenable to cure wlvereas 
those situated at the penplitn c\en though rupture occur into the 
bronchus, areseMomadequatelj drained ■withoulsurgicalmterv ention 
During the earh acute febrile stage onl\ conservative measures 
are indicated These consist of bed rest, diet, drugs postural 
drainage and later, bronclioscopic drainage and pneumothorax 
Bed Rest —Children mav be kept at absolute bed rest for months 
if no la\itv is allowed and an abundance of svmpathv is exhibited 
Concessions such as bathroom privileges should not be made smee 
thej are often taken advantage of and thus defeat this important 
element of the therapv High fever maj be combated bv ice-caps 
and sponge baths riuids should be forced and m voung patients 
it mav be nece^san to supplement the oral intake bj clvses or 
infusions of salme solution with glucose In patients who are very 
toxic, repeated transfusions are especiallv beneficial Absolute bed 
rest should be mamtamed until complete healing is established 
Diet —The caloric intake should be high with more than the 
minimum protein requirement since there is frequentlv a negativ e 
nitrogen balance 

Drugs —The promiscuous use of cough muxtures is to be con- 
demned If the cough is particiilarh distressing the mt“dicition 
shoiild c-ontain oiilv enough sedativ e to make the patient comlort- 
able without interfering with the cough reflex and e\*pettontion 
In cases of anaerobic infection (fusospirochetal) the carl' use of 
arsenicals is indicated The drug of choice is neo-arsphenamme 
administered mtravenoush m doses of 10 mg per kilo of bod^ 
weight everv third dav for six or eight doses If it is undesirable 
or impossible to administer intravenous therapv, sulpharsphena- 
inine mav be giv en mtramuscularlv , the dose being 20 mg jier kilo 
During the period of conv alescence it mav be advisable to adminrstcr 
hcmatimcs and liver extract to combat the anemia 
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Vaajne thcTap\ for htapln lijcoccus and stit- ptwoei in infrctlom 
of the lunp has l>ocn rather disappomtiiip Tlic e\pcrinuntal T\orlv 
of Tuttle and (’annon supRots that a hiphcr tlepree of immunization 
Is olitauiol In rntrahroncliial instillation of the \,uxitu* than In 
other inctlio<is ^YhIttcIno^e emplovs bacteriophape with pood 
^c^^dts 

Postural Drainage —This pnKcdiire tomblntxl witli absolute Iter! 
rest often leads to spontaneous cure Graham reiwrtcrl an analvsls 
of ■!() cases in chihlren under thirteen jears of ape or in whom 
(.)2 {KT emit) hecame s\ mptoiii-frec after ixistiira! rlminape am! 
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as ntccssan to maiiitnm thjs space determined b\ d'lll^ fluoro- 
scopy Ihe amo\mt of air giAen i«ne\er nnssi\e 

Operative Procedures —Lnless a complicating: empaema or pneu 
thorax IS present operative procedures especiallv into the diseased 
tissue are not indicatefl before the e^hth to twelfth week except 
possibly in anaerobic infections 

Phrenic Crash or Phrenic Eiercsis The results of these procedurts 
m the treatment of acute abscesses are not remarkable and the 
reportefl cures ma\ hai e occurred spontaneoush Parah sis of the 
diaphragm ma\ interfere with effective cough and expectoration 
and delav the use of more satisfactorv measures It is unlikeh 
that clironic abscesses are influenced 

Pack and Plombage —It is the experience of many surgeons that 
following the removal of one or two ribs with gauze packing to 
produce adhesions prior to pneiimonostomv drainage is often ira 
proved and certain cures result without further therapy Dollev 
believes that single well locahvetl abscesses ate best treated bv 
external drainage but tliat other tvTies do badlv because the expul 
siv e force of cough is lost He tn«l the procedure to be described 
III 14 cases of chrome lung abscess that had received tlie usual 
medical care Thirteen were improved The technic is as follows 
1 he abscess and surtxiundmg pneumonitis are localized by roentgen 
rav and bronclioscopv Ov er the most superficial site of the abscess 
and m a direct line with the mam draining bronchus the portions 
of two nbs and their intercostal bundles are removed under local 
anesthesia The floor of the wound which consists of parietal pleura 
and periosteum is then packed tighth with gauze and the wound 
is closed without drainage The chest is strapped for counter 
pressure in case of cough If no infection occurs the pack is re 
moved in fourteen to eighteen davs and replaced everv other dav 
with antiseptic gauze until the regenerated ribs take the form of 
the compresMon If adequate compression is not obtained adjoin 
mg areas of ribs are removed but the pack is used only over the 
original site Good results with this procevlure have also been 
obtained by Herbert 

Overholt believes that before compression bv either plombage or 
regional thoracoplastv is considered the lung sJiould he fixed to 
the parietal pleura to prevent pnrenchvmal displacement He ac 
complishes tins by stripping the periosteum from the ribs overlving 
the diseased area and inserting lodmized gauze between the ribs 
and the underlv mg parietal pleura and periosteum 

PneuiDonostomy — \Ithough acute abscesses become localized and 
the surrounding edema and bvpertmia usuallv subside b\ the fourth 
or fiftli w etl most thoracic sui^eons believ c tl at pneiimonostomv 
should not be performed before the eighth w cek prov i led the gineral 
condition of the patient is improving even though thecavitv persists 
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Tlie high mortalltx in earl\ opcrntiun^ !■> jirobahh due ti) the fait 
that localization of the ahsewss is not «)mplctc enough to allow ^nfe 
entrj through the «urromMlmg edematous tissue with it* decrea»<d 
resistance. In eases where the fe\cr jwrsists in spite of localization 
of tile ab'Cess, it ma\ he nd\isnlile to jx-rform ploinhage Infore 
attempting pneumonostomx if operative interference apj>rar* to k- 
indicated before the eighth week. However, cases which have per- 
sistent infiltration and fever usuallv do hadiv with an\ t\-]x* of 
thcrapv Xenhof and WessJer Ijelleic that in pntrul bInccvs of the 
Inng CNternal drainage should l>c porfonneil simui after locallzatkn 
of tlic abscess 

Peripheral abscesses are most favorable for surgical ilraiiiagc; 
thev entail tlie nimiinuin operative risk and are least likcli to hi-a! 
spontanomislv Centrally locatctl lesions iisiinlh drain sjiontn- 
ncousl^v When their progres* is iin*.atisfactorv tlie surgicid indi- 
cations arc levj definite ami the operative rnortalif.v is high. In 
such cases it is best to emplo.v pnciimnthomN (arl.v before fliia Is 
markctl fibrosi* of the cavit.v wall. 

Tcrhinc of Ptieinnnno^fnmy —Care must l>e escni'tsl to IikuIizc 
the abscess aceunitelv . The sueecs* or failure of the oi>emt[oti niav 
depend upon this L'niler local ane*tlic*ia. portions of one or two 
ribs and the Intercostal bundle* ovcrlving the nh-ct^s are nrnoveil. 
The exiKisetl pleura is inspcttcil to determine the prc--enrc or nlw ikt 
of adhesions. If no adhesions are pre^iit, which is usuallv the 
case in ileop and central c-avities, or if there is ilonht reganhng 
svinphvsis of tlie pleura?, gauze wrung out In Iodine mliitinn is 
plac^ in the wound and the latter i* closo! without ilrainnge. 
I'lght to ten davs later the second stage is |XTforimsl. If adhesions 
arc present or Iiav c been proiIucsHl, the abscess is locteii b\ U'tng an 
aspirating neeilie with care (Hgs 147, J4V, 14').) Diflitiiltv mav 
be cTpcncneed with tlimnk* lesions If theeavltv cannot l>eIo(7ite«l 
after sevtra! trials, the patient should be retheckisl bv fiimnes-opv 
and rocntgen-ni.v Once the abscess is tiitensl the nmile i-t lift in 
place Superfiewl cavities inav Ih* incised with a sitiljHl; dnpr 
abscesses are best opennl with the emlothenii knifi in onh r to s<-nl 
the surrounding tKsiie Tlie cavitv w gentlv cvpliinsl with the 
finger to avoid the rupture of vcsscN. Shoulil hcniorrh.sge oreur 
it can he eiuitrollcsl bv tam})oiiage nie cavitv is thin pu kis! with 
gauze siirrmindisl bv mblxr dam, or vvith eigiiritte drams. If 
tuhukir drain-ige is cmplovrtl (IVnnzv? tulx*), flic wall' shotiM k 
soft to prevent pressure necrosis Tlie wound Usiiall.' apjx <rs rli^n 
in ten davs and complete Iiralmg occurs in six to twilve ''rrks. 
In treating putrid lung nbsci-ss Neulinf and \\ t“s'ler pn fer iinnsifirg 
the cavitv . exploring all lex illations, and packing ihcin with fpnrc 
The wound is not allowisl to close until all ividcinx of anainili'c 
infection has disappearixl 
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The periifetence of cough and sputum following operation indicates 
the presence of other abscesses or bronchiectasis. 

Cautery Pneumonectomy and Lobectomy. — Theae procedures are 
indicated in chronic lung abscess witlj bronchiectasis or small sur- 
rounding abscesses. The sui^ical technic is discussed in the chapter 
on Bronchiectasis. 








PULMO\Am IVBERCVLOSIS ts CI{ILDRE,\ 


341 


pneumotliorax ocxiirs If the pus is, thin it i> ach isable to institute 
closetl <Jramage or rtpcatwl aspirations, m the prebente of thick pus, 
open dramape is inditatwf JJrauiage of the empjema caMt\ at 
times results in cure of the abscess but in maii^ cases the discharge 
continues and a secondary operation is required to relno^e the 
diseased tissue 


THE SURGICAL TREATMENT OF PULMONARY TUBERCULOSIS 
IN CHILDREN 

I’ulnionar.i tuberculosis in children occurs in one of tuo forms 
The ^ast inajoriti are of the first infection or pnmar> t\pe and 
result from initnl contact of the human organism nith the tubercle 
bacillus 'J he characteristic lesion is the prmiarj complex composed 
of pulmonary foci uith secondary tracheobronchial bmph node 
iinoKcment In approximate 1\ 95 per cent of cases the first 
infection la benign and the condition goes on to definite anatomic 
healing with fibrosis and at times calcification It requires no 
active treatment In the remaining o per cent the infection pro- 
gresses rapidlv and caseation occurs in the lung and draining Ivmph 
nodes Occasioti'dls massiv e lironchogemc spreads dev elop There 
is usuallv a rapid generalized hematogenous dissemination and m 
most instances death is <Iue to tuherculotib meningitis This form 
of the ihsease will run its course despite all forms of treatment 
The second tjpc of ptilmonarv tulierculosis in children is the re- 
infection or “adult” tjpc Tins is the result of action of the 
tubercle bacillus upon aii allergic or previous!) sensitized host 
Mthouph the question as to whether reinfection tuberculosis is of 
exogenous or endogenous origin is a matter of considerable contro- 
veis\, most authorities favor the former 
The reinfection tvpe of piilmonarv tuberculosis is c-omparativel) 
rare m joung chddreu Whereas cases have been reported at three 
and four jenrs, the inajoritv occur diinng the vears iramcdiatelv 
preceding or during puhert) The strain of increased physiologic 
procestes occurring at this period r; probably a prc'thsposmg factor 
In general, the treatment of secondary tuberculous infection m 
children is identical with that in the adult Surgical intervention 
is indicatefl onh in certain tjjies of the disease and on that account 
the reader should be familiar with some of the present-day classifi- 
cations of pulmonary tuberculosis 

Classifications of Pulmonary Tuberculosis —The classification 
most widely used is that of tlvc National Sanatorium As«ociation 
and National Tuberculosis Association Brieflv, the disease is 
di\i<le<l into ininmial, moderateh advinc'ctl and far-advanced les- 
tions, depending upon the extent rather than txqx of the process 
The symptoms accompanying each sta^ are classifieil a* either 
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none or slight moderate orse^ere The classification is thus a 
quantitati\e nthcr than a qualitatne e\aluation of the disease 
ihis Is an apparent shortcoming for etperience has taught that the 
prognosis m cases with eaxits formation and positive sputum no 
matter how small the cavitv mav be is much more guarded than 
111 patients who have extensive productive tuberculosis with or 
\v ithout positiv e sputum 

Cavitation is the source of positive sputum and patients with 
ulceratn e lesions are a constant menace both to themselv es and to 
others There exists the ev er present danger of the spread of infet 
tion to other parts of the affected lung or to the contralateral lung 
The fact that individuals with open cavities and positive sputa 
mav at times be svmptora free should offer consolation to neitlier 
phvsician nor patient for the disease is characterized bv periods of 
remissions and exacerbation and svmptoms will usuallv reappear 
w ith progression of the disease 

The qualitativ e classification of Omstein Llmar and Dittler offers 
better criteria for collapse therapv Thev di\ ide pulmonars tuber 
culosis) into productive and exudative tvpes the latter being sub 
divided into resolving and non resolving lesions 

The Productive Type —This form is verv slowly progressive and 
serial roentgen studies over a period of vears reveal a slow seeding 
of small disseminated lesions from apex to base Conglomerations 
of these lesions mav occur with or without small excavations Oionev 
combing) The svmptoms and phvsioal findings are scant in the 
earlv ^stages emphv^ema is commonlv pronounced m advanced 
cas« The sputum is often negative and when positive the bacilli 
are present in small numbers Surgical therapv mav be indicated 
in certain cases 

Exudative Types — \ Resolving Forms clear up entirelv or ex 
hibit scattered productiv e residua on roentgen rav Surgical therapv 
IS non indicated 

B The Non resolving Gaseous Pneumonic Type —It is in this form 
that collapse therapv is indicated The reaction is produced in 
response to massive and repeated doses of tubercle bacilli m an 
individual with high tissue sensitivitv This is usuallv 'ievtrewith 
loss of tissue caseation liquefaction and cavatv formation The 
disease mav involve part of a lobe a whole lobe or an entire lung 
\fter sloughing occurs repair sets in and scar tissue surrounds tlie 
area with resultant contraction and distortion of the mediastinal 
contents ^^'he^ this occurs the end stage of the caseous pneumonic 
process has been reachetl This condition which has been desig 
nated bv manv investigators as fibro ulcerative or fibroid phthisis 
is therefore not a specific tvpe of the di ease but the end result of 
apreviouslv acutt stage of tuberculosis 
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Treatment — Tlie aini of the treatment of caseous pneumonic 
tuberculosB is to cause the disappearance of tubercle bacilli from 
the bronchial tree la the acute phase this consists of simple bed 
rest and sjmptomatic care This procedure allous for the differ 
entiation betneen resolving and non resolving lesions 
Spontaneous pneumothorax occasionallv occurs during the acute 
stage AMieii accompanied bv fluid the latter should not be with 
drawn unless the effects everted bj its presence are severe 
Col!a])se therapv is contraindicated during the acute phase of the 
disease In the chronic stage ho’j.ever it » often of definite value 
Collapse Therapy in Pulmonary Tuberculosis —The prerequisites 
for collapse therapv in pulmonary tuberculosis are the presence of 
tavitation and the demonstration of tubercle bacilli in the sputum 
Before entering upon its discussion it should be borne in mind that 
from 15 to 20 per cent of tulierculous cavities close spontaneous^ 
and anj surgical measure that does not offer a higher percentage 
of closure cannot be considered as very successful 
Artificial Pneumothorax —This form of collipse therapj is em 
ploved most frequentlv It should not be instituted during the 
acute phase of caseous pneumonic phthisis for the follow mg reasons 
(1) It IS impossible to collapse a consolidated lung (2) there is 
great danger of spontaneous pneumothorax and (3) during the acute 
phase it itb impossible to differentiate an acute benign resolving 
lesion from the non resolving tvpe 
After six weeks to three months of bed rest the acute sjmptoms 
gcnerallv subside and roentgenograms maj txliibit areas of ab 
sorption of the pneumonic exudate At this time artificial pneumo 
thorax becomes indicated 

Diagnostic PneumotboTax —In cases where cavitation is suspected 
but cannot be determined with certamtv b> fluoroscopic or roentgen 
examination tlie induction of pneumothorax maj demonstrate 
definite cavitj formation Under such circumstances the pneumo 
thorax should be maintained If no cavitation is exhibited the 
procedure i» abandoned The test is of exceptional value when 
collapse therapj is to be instituted on one side and it is necessarv 
to exclude cav itation in the other lung 

Contraindications to Pneumothorax Therapy —These comprise ex 
tensive empvema and advanced caixliorenal disease Bilateral 
involvement is no contraindication and manj satisfactorv results 
have been obtained with bilateral pneumothorax As might be 
expected however the best results are obtameil m unilateral cases 
Techmc of Petfonamg Pneumothorax —Pneumothorax should be 
induced m an institution where the patient can be under constant 
observation An\ of tlie standard machines on the market mav 
be emplojed The patient lies upon the table with the side to be 
treateil uppermost \ pillow is placed beneath the hips and the 
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SIX months of treitment The procedure therefore should not be 
unintained too long if positive sputum persists In instances where 
the sputum turns negatn e the jmeiunothorax should be maintained 
for at least three v ears before the lung is allowed to reexpmd The 
interval betw een refills is lengthened when the ksion is under control 

Sekctive Collapse —A selective pneumothonv is one m which the 
diseased portion of the lung is well collapsed while the htalthv 
part remains nearlj compfetelv expanded In such cases there is 
1 minimal loss of vital capacitv because the healthy portion of the 
lung IS allowed to function The procedure is of special significance 
m cases of bilateral collapse therapy where comparativeh small 
changes m vital capacitv ma\ produce striking improvement m the 
general condition of the patient The treatment raav require small 
frequent refills btrial fluoroscopic examinations are essential 

Complications ol Pneumothorax —1 Ur Cnihohsvi and Pleural 
Shock occur but rarelv bmee nnnv investigators beheve the con 
dition called pleural shock is produced bj air embolism the two 
conditions will be considererl together Thev occasionalh appear 
in patients to whom no air has been given through rupture of an 
alveolus bv the pnevimothonv needle 

The child m<iv complain of dizziness or faintne&s and the breatii 
mg inaj become shallow and irregular and the puKe rapid and 
weak He mav bo unable to talk and the eves become fixed in a 
ileviatetl position In severe cases unconsciousness mav occur 
accompanied bv hemiplegia of variable duration should anv of 
the foregoing appear the pneuraothonv should be stopped imme* 
diatelv and the patient s head lowered and the foot of the bed 
elevateil Adrenalin or cafitine sodium benzoate mav be given 
intramuscularlv Death rarelv occurs 

2 Serous Erudaie —Transient effusions appear at some time or 
other during the course of meet causes of pneumothorax Occasion 
nllj the fluid becomes purulent 

3 Spontaneous Pnewnothorax — Spontaneous tuberculous pneu 
mothorax is associated w ith the rupture of a subpleuni caseous focus 
into the pleural space It is usuallv followed the accumulation of 
flml Spowtaweowt wow twbeiculow^ pwevwnotlvotax mav occur from 
rupture of an empliv sematous bleb In such cases there is usualJv 
no outpouring of fluid into the pleural space 

A\ith the onset of pneumothorax there occurs sudden sharp chest 
pain and progressive dvspnea Cvanosis mav be present also 
cardiac palpitation and rapid weak pulse If unrelie\e<l the patient 
mav go into shock 

Phjsical examination rcveils displacement of the cirdiac apex 
toward the opposite side and tvmpanv with absent breath sounds 
on the affected side I pon fluoroscopic examination a marked col 
lapse of the lung with displacement of the heart and mediastinum 
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to the other side is exliibited Intnpleural pressure> are usinlK 
positn e 

Treatment comprises deflation of the pleural space untd the mtra- 
pleural pressure becomes negatne ^^lth a large opening m the 
\ isceral pleura it ma\ be necessarj to institute continuous deflation 
under ater 

4 Obliteratire Pneumothorax — Occasioualh the lung will ret\- 
pand and the pleural space become obliterated despite all efforts 
at prevention borne authorities recommend the installation of 
gomenol into the pleura! space in such cases 

5 Emphysema — This (‘ondition results from pneumotliorav 
puncture with too large a needle Cough and high intrapleural 
pressures arc contributor! factors Tlie air ma\ collect under the 
skin or it ma! pass along the endothoracic fascia and he found o\ er 
the cupola of the lung or m the neck 

Intrapleural Pneumolysis {Jacobeus Operation) —This procedure 
has pro\en to be of great aid m turning the sputum negatne and in 
shortening con\ alescence It is mdicated m approMraateh 25 per 
cent of cases, m iv hom adhesions are demonstrable on roentgen raa 
examination Although the adhes.ions ma\ stretch and the ca\ ities 
close under pnoumothora.x therapi iMthoiit interference it is best 
not to t\ait too long because of the coustant danger of the spread 
of mfection 

Adhesions are of larious tapes 'Whereas the string and cord 
forms are eas\ to set er, extensive apical cap adhe'ions mai be most 
difficult to free Since it is impossible to determine b\ roentgen- 
rav and fluoroscopv whether or not an adhesion u operable it is 
often necessar! to perform exploratorj thoracoacopv 

Prmciples of Procedure —1 There must be a sufficientlv large 
pneumothorax space to permit instnimentation 

2 In unilateral ca>es onh string and cord tape adhesions should 
be severed ^^ith extensive bdaleral mvolvement more heroic 
measures muH be resorted to id order to offer the patient an oppor- 
tunitv to recover Too mudi cutting should not be done at one 
time however and massive adhc'ions are best sectioned in stages 

3 Surgerv should not be attempted until three monlli' after tlie 
onset of pneumothorax The more the adhesions are allowed to 
stretch the simpler their severance will become ^loreover, bv 
waiting, pleural effusion mav be av oided Prolonged delav , howev er, 
Is dangerous 

4 Pneumothorax on the contralateral side should be induced if 
there is a lesion present 

Techmc of Jacobeus Operation. — Tlie instruments required are 
(1) Thoracoscope with a transformer to control illumination, (2) 

2 trocars witli cannul-e, and (3) caiiterv with a transformer to con 
trol the amount of heat 
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llie patient is phced m the supine position with the arm of the 
operative side extended upward while the forearm and hand pass 
around and abov e the head The sUn ib prepared witfi Scott s 
solution and the patient is draped The electric bulb of the tlioraco 
scope IS adjusted to gne a bright light and the cautery to give less 
than a dull red heat 

The entrance of the thoraco<?cope depends upon studv of the 
roentgen rav films Tlie usual site is either m the second or third 
interspace m the mid clavicular line A skin wheal is first made 
with 1 per cent novocame and adrenalin solution and the path is 
infiltrated to the pleura After the pneumothorax has been v enficfl 
bv aspirating a few bubbles of air the needle is withdrawn slightlv 
and the endothoracic fascia is injected with the anesthetic solution 
A I cm inciaion is made through the wheal m the direction of the 
external intercostal fibers and the trocar and cannula is insinuated 
through the chest wall The trocar is then removed and the tho 
racoscope is introduced through the cannula The room is now 
darkened and careful studv of the interior of the chest is made as 
to the number position and t\f>e of adhesions present and whether 
or not blood vessels and lung tissue are present m the adhesions 
The Msceral pleura is also inspected for the presence of tubercles 
If fluid IS present and obstructs the view the thoracoscope is re- 
moved end a rubber catheter is passed through the cannula and tlie 
fluid 13 aspirated The point of entrance for the caiiterv is chosen 
depending upon the thoracoscopic findings The fourth interspace 
m the mid axillarv line is usually select^ Tlie method of intro- 
duction of the cauterv is similar to that of the thoracoscope 

The tip of the cauterj is brought into view of tlie thoracoscope 
and the adhesion is cut as near to the chest wall as possible The 
cauterization is earned out slowlv and cautiouslv with the tip con 
stantl} m v lew to av oid injurv to the surrounding structures Tlie 
interior of the chest is finally inspected especiallv for bleeding 
The thoracoscope is then removed and a pleural reading is taken 
This should approximate zero The cannulie are then removed 
and the incisions sutured with black silk Sterile dressingv are 
placed over the wounds and the chtst is tightK strapped with 
adhesive plaster 

Comphcations — The following mav occur (1) Spontaneous pneu 
raothorax This mav be due either to cauterization of the lung or 
the tearing of a partiaUv severed adhesion following postoperative 
refill (2) pleural reactions (3) empvema (4) hemorrhage (o) 
obliteration of the pleural space and (0) subaitaneous einphvseina 

Phrenectomy — ilie operation is indicated in cases of pnetimo 
thorax where the cavitv is suspended bv an adhesion to the apical 
portion of the chest wall and the fiase of the lung is fixed to the 
lower mediastinal surface of the chest The cavitv is thus sus 
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pended from two fixed points The rationale of phrenectom\ m 
such cases is tliat the low est of the fixed points w ill be released some- 
what b\ ele\ ation of the diapliragm and increased amounts of air 
wh\ be tolerated so that the lung can be further collapsed and the 
caMtA obliterated 

PhrcnectomA has also been emplo\ed as a single procedure in 
low er lobe ca\ ities and in cases arhere attempts to reexpand a lung 
which has been under pneumothorax therap\ for sev oral \ ears ha\ e 
pro\ en unsuccessful The rationale m the latter t\ pe is that ele' a 
tion of the diaphragm will help to obliterate the pleural space In 
cases where se\eral stages of thoracoplasta fail to control lesion? in 
the low er lung field phrenectom\ ma\ be elected 

One great disadvantage of phrenectomv is that a large amount 
of healthv lung tissue in the lower lobes is functionalh sacrificed 
with resulting decrease in \ ital capacitv This is of special sig 
nificance m advanced bilateral eases and m those m whom it i» 
necessarv to perform a thoracoplastv at some future date 

Statistics concerning the results of phrenectomv varv consider 
ablv As nearlv as can be determined closure of cav ities is obtained 
m about 20 per cent of the cases Since 15 to 20 per cent of ah 
cavities close spontaneouslv the procedure offers nothing spec 
tacular 

Techmc ot Phrenectoray Morphine sulphate gram i and atro- 
pine T-hr are given one hour before operation \ sand bag is 
placed between the shoulder blades and the head is turned sharplv 
to the right or left depending upon the side to be operated Ihe 
operative field is prepared with Scott s solution Pollowing infil 
tration of the skin and deep tissues with 1 per cent novocaine nnd 
adrenalin an incision is made 2 to 3 cm above and parallel to the 
clavicle beginning at the posterior border of the sterno-cleido 
mastoid muscle and extending ventrad the skin subcutaneous tis- 
sue and platvsma being divided bv sharp dissection The investing 
laver of deep cervical fascia is> then split longitudinallv If the 
omohv Old muscle is encountered it is retracted either up or down 
and the transv erse cerv ical v em or the internal jugular is withdrawn 
to one side The scalenus anticus muscle is now identified with 
the phrenic nerve crossing rt beneath the deep cervical fascia 
(Figs loO and lol ) The latter is divided and the nerve is lifted 
bv a hook infiltrated with 1 per cent novocaine damped and tut 
high If exeresis is to be performed the nerv e with all its branches 
Is dissected from the fascia and twisted slowlv out of its bed bv a 
gradual rotation of the clamp (Fig lo** ) In 24 per cent of the 
cases an accessorv branch is derived from the suhclavius nerve 

The procedure for temporarv phrenicectomv is the same as the 
above except that all the branches of the nerve in the neck are cut 
and the phrenic it‘;elf is crushed bv a hemnstat 
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The pht\''ina is sutured witli two or three intemipterl plain cit 
put sutures nnd the skm appro^iniited b\ i sul ciitituhr stitch of 
fine diromic or dermal suture 

Complications —1 hese occur infrequctitU and comprise meelias- 
tinal hemorrlnpt mediastinal emph\sema bronchial obstruction 
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Horners sjndrome brachial plexus injurj and death due to erro- 
neous section of the Nagus nerve 
Paravertebral Thoracoplasty Hie aim of the procedure is to 
obtain an almost complete oblrteration of that portion of the chest 
cavit\ which overlies the diseaswl lung This general^ requires 
total resection of tl e first and second ribs and almost complete 
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rescttioii of tilt rtiinirunp upper nl>s ihc opcntiin should be 
done m ''e\eral stiResi lUptndmg ti|>on the extent of the lung 
inAohcincnt 

Indications — I In tht opinion of man\ surgeons tlioncoplasts 
IS the opention of choiee in iinihteral cases with caMtition ilxne 
the first nb The ntionale is that a number of successful results 
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im\ be obtTinwl »if)i a -ingle stige ojieration and with nJativcJs 
littlt def»irmit\ of the thorodt <agt 'fhi patient li al-o sa\etl 
\iars of pucuniotlionr thenpi with (he po-stbh cornphcnfion? of 
lull tn itimnt 

J Inclirontt < i-eouspntiimonictulitrculo-i-whcreothcrintthofls 
of col! ijw tlitnp\ h i\e faded to control the di-ca-e 

5 To obhteritt the pUnral-pact iii certain forms of tinpvcina 
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It Inij also been employed m tyliere a collapsed Iimg will not 
rctxpand 

Technic of Thoracoplasty — tnder general anestliesia preferably 
cyclopropane, the patient is placed m tlie lateral position with the 
diseased side uppermost Tlie chest rests against a rubber cushion 
both mteriorh and posteriorly so as to ayoid undue pressure The 
lovsct leg is bent at right angles at the Ivwee and the legs and feet 
are attached to tiie table by a belt The incision, beginning at 
the ley cl of the second dorsal spine about 3 cm aboye the spine of 
the scapula is curved downw^ and forward to terminate in tlic 



posterior axillary hne 3 cm below the inferior angle of the scapula 
The skin and subcutaneous tissue are sectionetl and the fascia is> 
incised Beginning at the triangle of auscultation, the trapezius 
and rhomboids are divided, followetl by the latissimus dorsi 
Aleticulous hemoatasis is maintained throughout The scapula is 
then retracted and the connective tissue between the anterior 
serratus muscle and the chest and scapula is pushed aside liie 
muscle 13 then cut at its costal origin Subpenostcil resection of 
the third rib is performed first The second nb is next resected and 
then tlie first The periosteum of live latter is mcisetl on the outer 
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iKjnitr alH)\c nnd outside tlie muscles of the first mtcrco'til 
pict in onlcr to i)n>cr\c the intercostal sescls The mferwr 
tirf UT c f the nl> is first cleared of its periosteum aii<l the superior 
*;iirfaix is then stnpiK-d -norking from the posterior towanl the 
anltrinr end ^\l^h a sharp eleaator which is not allowed to lose 
(ontact with the bone B\ placing the left index finger in front of 
the ad\an(inp ple\ator the danger of injuring the s«hcK\ian 
se^il I uoidwl The first nb IS now read\ to be resecte<l \s 
0(11 as the rib is sectioned it is grasped with bone forceps and a 
gauze pad is placed between the cut end of the rib and the hrachtal 
pkxu TIu perlo•^tcum remaining on its superior and inferior 
Urfiees is stripped and the nb is sectioned at the cartilage the 
postirior stumps being removed with a large rongeur Hit iii^r 
c-o tal mu cles ntrves and blo<Hl vessels are then rejected The 
apt \ of the lung is now fixed from its conncctiv e tissue attachments 
along tilt hraoliial plexus and the costovertebral gutter bv a small 
{Miiige held in mo quito forceps (Semb technic) Anv connettive 
ti sue hands cnconnteretl tliiring the mobilization which arc t(W 
strong to be stnppetl bv sponging ore clampetl cut and ligatpl 
ibe apex of the lung is then gradiiallv depressed to the level of the 
fourth nb and the arm and shoulder are pushed backward so that 
the wound idgts approximate The muscles are suturctl in one 
livir with a toiitmuous chromic No 2 locked siiturt tlie fascia 
with silk and the skin etlges with Michel clips \ stnp of pure 
itiiralod with alcohol is placed over the incision and the wounn h 
(Ires-cd with sterile gauze inaintauud in place with adhesive strip 

Secuud ^1 Kje —Tlie operation is carried out in the same manner 
as the first stage Iht incision is made through the previous scar 
and the fourth fifth and sixth ribs arc resected nl o the intcrci stal 
bun lies flic regenerated thml nb is then rtmovcxl anil the apes 
of the lung is jicrinitted to drop . 

Tkirl Starje —The incision begins in the rnid axillarv line ^ 
eighth interspace and is earned through the previous scar Ti'C 
seventh eighth and ninth ribs arc then resecteel 

Complications of Thoracoplasty ~1 \ftcr prolonged pneiimo- 
tliorax tliempv the loss of nsilicncv and the increase in tliicknp^ 
<f the jilttira iinv interfen. with pniptr collap'S? of the lung '*1'^ 
fixatun at the apex often prevents the proper drop of the upii'a 
{Kirtion Hus exmiplientioii prolongs and incrca'^s the danger o 
the thoraoopla t\ 

2 PmI yjicratire Urfref ith — Hie condition is due to phiggmg ‘ 

the Ironehi !)\ a piratwl secretions 'Ihe on ct u mil' 
witlim twoiitv four hours after operation witli marked dvspnea 
npi 1 slnllow bre ithmg fever rapid pul t and fall m blood pjx’' 

I n vdiiut iiK isure-s exiinpnse prcojHrativt dram ige of the hn nf 
bv eaiiigli and jk) tural dntnnge ind the aspiration of secTcti i” 
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through in rntratraelieil catheter during the operation When 
sjTnptoni!, appear treatment eonsisti in the rapid introduction of 
an intratracheal catheter and thorough aspiration of the bronchial 
tret 

3 Paradoxical licspiralion —In this, condition tlie che&t expands 
nith expiration and retracts dunng inspiration IJie phenomenon 
is partK due to reinoxal of the bon> support of the chest and also 
to brontliial obstruction and atelectasis on the affected side 

4 Postoperafitc Pnciimonm ond Tubermilous Sprcnih ~lhc 
spread of disease folloxMQg operation is due to the ispiriition of 
secretions from the opervteil to the other side 

5 Air Embolism —This complication is rare 

6 PoaloperahTe Shock —The condition is treated b> infusions 
of normal saline and glucose or bj blood transfusion 

7 Scohoais oj the Spine This complication is very iiiiportant 
in children In «!oroe instances the deformity is so marked us to 
disable the child to a considerable degree The condition niiiy be 
preyented bj early orthopedic care tlirough tlie application of 
a brace or cast to the chest as soon as possible following opcrution 

8 Fixation of the Scapula —The condition may be prc\ciited 
bj earl> mobilization of the arm on the operated side If fixation 
is due to osteomj elitis of the scapula or rib the my oK ed art as alioiild 
be resected 

0 Persistent Pain Folloiiing Thoracoplasfp — iim is usually 
causeil by intercostal neryes liecoromg ensnared m fibrotic tissue 
or regenerated bone Treatment comprises an attempt at ncryc 
block by injection of alcohol or paraxertebral resection of the 
regenerated bonj plate 

10 Postoperatirc Broncheciasts —The treatment for this coiidi 
tion IS palliatiy e (Refer to Bronchiectasis ) 

11 Recision of Thoracoplastj is indicated in uistaiKps 

yyliere the thoracoplasty has faded to collapse cavities Tiic pro- 
cedure is to resect the regenerated ribs 

The Treatment of Tuberculous Empyema —The treatnunl rf 
empyema complicating tuberculosis is still controversial \anotjy 
dyes and other substances such as gomenal Jia\e been injected tiiVt 
the pleural cav itv vv ithout remarkable results 

The simple type Mith negative sputum ls best left alone uil 
the amount of fluid becomes great enough to embarrass rcspiralivi 
Under such circumstances enough fluid should be yvitlidrattjj 
relieve symptoms 

Tuberculous empyema vvith positive sputum should bt <Iraj^j 
follow cd by thoracc phst\ at a later period 

In mixed infection types of empyema various orgmisiiH ; g 
occur m conjunction with tlie tubercle bacillus streptof-,/?-?; 
staphylococcus pnemnococcus, B pyocyaneus and anaerobes H;* 

23 
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sourtes of the infection are inanifold: contamination from the out- 
side during: aspiration, /istiihzation of the necdJe tratt; sfwnfaneoiis 
pneinnothorax with hronchopleural fistula, empjtma necessitatis; 
and rupture of a tuhtrculous ca\it\ into the pleural space follonin;^ 
a Jacoheus o|>cration 

Treatment comprises unineihate and adequate ilraina^re In em- 
p\ ema w ithout hronchopleural fistula, the pleural ca\ itj is irripited 
e\cr\ four hours, with 1 to otNX) nzocliloramide until the washings 
are clear In the presence of a hronchopleural fistula, warm siline 
solution is injecteil o\er\ four hours until the washings are dear. 
In the mter\al hetween irrigations the end of the drainage tube is 
left open 

In cases of anaerobic empNema the patients are often cicsiioratch 
ill and djspnea and ejanosi-, ma\ l>e markeil A large nc<'<lle 
inscrteil aho\e the fiuiif le\ef will rehc\e the intrathoracie tension. 
Following this, closed drainage is mstitutcil and the pleural space 
IS irrigated with warm saline solution e%eri four hours 'Hie 
patients arc henefiteil h\ dail\ infusions of glucose in saline and 
repeated blood transfusions 

The above proceilures arc all preparatorv to thoracopln^tj , Tiie 
latter should he performctl as carl\ as possible and in tw o or more 
stages If the pleura is extrcmclv thick, it will he necessarj to 
perform a Soluble operation 

Schede Operation —A tmiUipIe stage thoracoplastv is pirformixl 
m the wine manner as descnlnsl under Operative Technic for 
Thoracoplast.v except tint the thukemsl parietal plciim covering 
the cavit.v is resected Careful hemostasis must he maintaineil 
during the dtroofing of the parietal pleura as extimivc hlecxhng 
often occurs \ few lavers of washevi iodoform gaiire an* then 
plait'd in the cav itv and the soft tKsiies of the chest w all are nllon «} 
to fall therein The wound is closevl l»v mtirrupteil dermal suture’^ 

liiliitrral Caaroii^ Piiriimimic fVwr? — As previoii'lv mentioned, 
the prc'enee of bilateral disca'^i offers no eontraindieiilion to 
collapse therapv The value of diapiostit pneumothorax has 
alnadv hwn stresscil. 

llilalernt -Ipirn/ fVirihf* — In these cases hil.iteral piKUinothorax 
should he triisl If the sputum remains |Misiti\ c with a '•atlsfactorv 
ctdlap'O, thoraeoplastv slmtild he done on the more ndv.ineisl sjdf. 
If neither stde is well cxdlapscd, hilattral fliontcoplash inai Ik* 
nttemjited 

I'nilalcral Ajiiail Carili/ntid 0/oi«rf Dhrti^ron Sufi’.— 

A thonicoplastv should Ih* done on the more advaiuvd side ami 
pncumothonix induml on the contra side If a pneumothorax can 
lie iK*rfoniusl on the worse side hut not on the other, thoracvijila'tv 
should be attempted on the less advanced side. 
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1 xicniup Jhlaicrnl Z,c«ojw — Afobt <a<5C3 ire unfit for slI^ficr^ 
If the patient s> general condition is suitable siirgicil incisures inij 
be ittempUd 

HYDATID CYSTS OP THE LUNG 

I cimiococcus disease is nre m North Americi tsptcial)\ among 
the nitive born It is relatnclj common in Icchiid x\ustriha 
and the Argentine ■where there is dost tontacl NMth infected dogs 
or where the litter ire used for herding animils tiu nniinals beeom 
ing the intenneiliate hosts through eating contiminited herhiage 

Ihe li\tr IS iinohed in 70 to 80 per tent ot infected liuinans and 
the lungs m 5 to 20 per cent Infants art nppiirentlj irnmune in 
Morcjuios senes of 212 cases m children the soungest was four 
\ears Grahim and his co workers state that lung tests are more 
frequent m cluldrtn than m adults ind tint brain c\sts are seven 
tunes more common in eirl> lift 

Pathology — fhe etiologic agent is the 1 icnn ctelmiococtus w hose 
adult life ejele ottura in the upper intestinal triet of dogs and 
c imne t\pe animals The ova eurcted ni the feces gain entrance 
into the human hod^ through contaminated niter ind vegetables 
or bv close contact with infected animals Ihe ovum libcnted 
through digestion of its eipsult bv the gastric juice pisses through 
the intestinal wall into the bIoo<I or Ivinpli strciin It usually 
enters the portil cirtuhtion and the liver is ne'eordingh the most 
common site of jinmary involvement (70 to 80 per cent) 'Ihc 
lungs are usuiU> in\ ailed seeomlarilj aUUougb in some mstinecs 
the pulmonary lesion is the primnrv ind sole pithologv (1 ig I ) 
Morf|ino believed thit in liis senes of ehililrcn the disoise was 
primary in tlie lung Dew states however that whenever in 
mtnthone/c evst is found to contain duighttr evsts an hepitic 
origin should be suspected ami tins should lead to in iinestigation 
of till diaplingmatic region 

Ihe lung may become secondariK involved from the liver through 
the ibaphngm and pleura Althovigli the ineelmnisni is not clear 
it i-j significant that the right lower lolic is aflectcd most often 
Mctistases iiiiy also octur from the abdominal v isctra to any portion 
of the lung 

Wlicn the ovuni lodges m the pulmonary pirtnclivnm its liooklets 
arc lost and it forms an hvdatid cyst Ihe will of the latter is 
tomposed of an outer liminnted elastic cuticle and an inner gniiiilir 
pirenchy initoiis laver The cyst mav be uni or multi loculited 
and when developed to about fem mdnineter the pireneby matous 
laver gives rise to brood cipsulos scolicts and at tunes diugliter 
cysts Phillips believes thit livdatids enlarge more npidlv m 
the lungs than m other orgms because there is less jnecli iiiical 
resistance With increasing sirt the tvst betomes surrounded b\ 
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fibrous tissue 'uhetititi'i ina\ become c\tremiK tbicb in old 
ea*es TJic c\ ts coritun mter-denr fluid iii<l booklets (The 
«itcr\ fJijjd bis 1 salt\ tTste) Pegenentjou cist^ luai contnm 
a thick ijohtinoiis imtcrn) with caJnrcoiis ilc])o its 

riie i\bts nn\ be locitwl m the ctiitnl or periphcnl portions of 
the luiiR ind inhrpt to 10 or 12 tm m ilnineter Kupture nn\ 
occur into a broiu hits 1 1 c pleiiri or i>cricardiuin CeutralK located 
c\bts ire most IikcK to rupture into a bronchus iml spontaneous 



l ii^ livl I^h norwn s c>sl of tho tune n a ho> of n p jpj r< l.»>s noj 1 !»a of 
I iHfcc l con j lemeni fist Ott tc«t 4+ Cj"*! cnupiratisl » if e'w 

111 limp in n ft llo^\ m ease, of iiicompkti. dniinpi sccoiul ir> 
mfeition pencnlh dc%cfop 

Symptomatology intset c\sts produce no con^titutionnl reac- 
tion an I the sMiipttms ire dm/h tho^t of jircvsiirc upon the 
bronchi nml \t“vHls CintrilK lomtcil cwts nn\ rtniam as\nipto* 
matic for lonp piriotl 

llie most timnun sMuptini is <ln hacking couph 'Hits iins 
be CNtromc anti almtt t ineessaiit sviun the t\st re^ts upon the 
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diaphragm lleraoptAsia occurs in the majority of casts In the 
earl) stages it is usualK slight but \\heii rupture occurs the hemor 
thage ma\ he alarmingh copious 'some patients ha\e a sense of 
mtrathoracic weight and oppression Dcspnea is \ amble Pam 
does not usvnlU de\e!op unless the pleur\ is insoUed 
Spontaneous rupture into i bronchus occurs frequenth The 
catastrophe IS attended bi se\ ere paroxismal cougli dispnea pain 
and profuse expectoration of salt! tastingwaten fluid Thepatient 
iua\ feel that the chest is being flooded Some of the fluid ma\ 
escape into the blood stream and pwKliice an anaphi lactic reaction 
manifested b\ locali/etl or generalized urticaria nausea lomiting 
diarrhea, abdominal pain dxspiiea evaoosis and eien profound 
shock 

Ihe expectorated material frequenth contains booklets and por 
tiona of the c\st wall winch resemble grape skins Eiacuation of 
the c%st raaj occur immediateK or take sc\cral dav's or it ma% 
empt\ incompletelx and dram inUrmittentK for weeks In the 
latter instance secondan infection generalh occurs producing signs 
of sepsis with purulent sputum 

^^hen rupture occurs into the pleural cavit\ tliere is usualK sud- 
den pam with marked dispnea and collapse Ilupture into the 
pericardial space causes seiere pain and circulaton distress 
Physical Signs —Small centralh located cists exlnbit no phisical 
signs Large peripheral t\pes niai cause bulging of the cliest and 
limited respira*oT\ excursion Diminished fremitus dulness to 
flatness and dimmiition or absence of coice and breatli sounds 
depend upon the amount of oxerKmg lung tissue Such findings 
at the base niai be confused with those of effusion \fter e\acua 
tion of the c\ st has occurreil tJie percussion note ma\ become tnn 
panitic and the breath sounds inai or mac not be altered 

Roentgenologic Exammation —Cists filled with fluid exlnbit a 
well-dehned homogenous shadow resembling that of an abscess 
Bronchograpbi mai reieal bronchial obstruction and outline the 
C)st wail \Mien rupture has occurred a fluid ^e^el is usualls 
demonstrable In cases where the contents are thick the lei el is 
usualh rough and unecen and does not shift as readih as m abscess 
(Tilher) 

Laboratory Fmdmgs —Before rupture it ma) be impossible to 
estabhsli a definite diagnosis without a complement fixation (Ghed 
ini A^einberg) or mtradermal (Casoni) test The latter is simpler 
to perform and is probabh the more sensitu e The substance used 
IS hjdrated fluid obtained from cists in animals which has been 
passed through a fine Berkeficld filter and kept sterile Ihe fluid 
IS more stnsitiie wlitn freshh prepared Intradtrmal injections of 
0 2o to 0 3 ct are emploied A positne test produces an urticaria! 
wheal with pscudopodia within twente minutes OccasionalH 
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the sensiti\it% of the pitient is sufficient to cause an ampb^Jactic 
reaction 

The finding of liooklets or portions of the c% st n all in the expecto- 
rated material is pathognomonic of the disease It cannot be 
stressed too strongK that diagnostic aspiration is to be condemned 
because of the dangers of aoaphx lactic reaction rupture into the 
pleural space contamination of normal lung tissue and secondarv 
infection of the c\ st 

Fosinophilia ma\ be present but its absence does not exclude 
ecclunococcus infection The presence of bile m the e\ at fluid de- 
notes hepatic in\ohement 

Diagnosis —Before mpture occurs the diagnosis is made upon 
the history of parox\smal nonproductive cough frequent hem 
optisis absence of constitutional SI mptoms radiologic endence of 
a u ell-defined homogenous mass m the chest and a positu e comple- 
ment fixation or mtradermal test Folloning rupture the diagnosis 
IS established bx the historx of sudden d\ spnea and copiovis expecto- 
ration of salt\ thin fluid In cases nath secondarv infection the 
roentgenogram of a cavitv with an uneven fluid line is significant 
The finding of booklets or portions of the evst wall m the sputum is 
pathognomonic 

The disease mav be differentiated from basilar effusion bv the 
globular outline of the evst on roentgen rav Tuberculosis is usu 
allv associated nith fever and other constitutional svmptoms the 
"Mantoux test is positive and tubercle bacilli raav he demonstrable 
‘Moreover tuberculosis rarelv producesasmoothglobularuell defined 
shadon and bulging of the che^it on the in v oh ed side isiiev er present 

Treatment —Conservative therapv is indicated m children with 
cenfraJJi located evsts or »itb vomica os the majoTit\ recover 
spontaneousU Alorqmo states that 90 per cent of the cases that 
rupture are cured Phillips agrees that central evsts should be 
treated expectantlv but believes that peripheral tvpes require 
prompt surgerv 

Sev eral methods hav e been emplov ed for cv stectomv Svme and 
Finochietti enucleate the cv»t in a one-stage operation and close 
the chest without drainage Bird uses this method when there is 
no thickened adventrtn After removal of the evst FairJev 
obliterates the ca\ itv bv suturing the walls together Pratt recora 
mends a two stage operation adhesions are produced first between 
tlie chest mall and pleura bv u<ung iodine gauze packing against 
the pleura ten dav s later the cv st is remov eil and the w oimd closed 
Of “’O cases treated bv this method 27 recovered 

If secondan infection occurs the treatment is the same as for 
suppurativ e lung infection when centralK located pneumothorax 
mav he emplov ed m peripheral lesions pneumonostomv is adv is- 
able Drugs and radiotherapv are ineffectiv e 
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NON PARASITIC CYSTIC DISEASE OP THE LUNG 

There is no uniform tcrminologv for non parasitic pulmonary 
m <?tic disease ^ arious names ha\e been applied fetal bronclit 
ectasis congenital bronchiectasis atelectatic bronchiectasis hone% 
comb lung congenital c\stic disease of the lung congenital c\st 
formation of the lung and congenital mstic malformation of the 
lung Ihe disease ^as first described b\ Mever (18oS) Koontz 
reported the first case m American literature m 192o and collected 
lOS histones from the European literature Since then man\ cases 
ha\e been obseried ^^ood (19J4) collected ‘’S additional cases 
from the English and Amencan literature 7 of which were confirmed 
at autops^ 

Incidence —The disease has been found to exist in the fetus as 
well as at all ages A[an\ cases are probabK unrecognized because 
the condition remains asamptomatic unless mechanical changes or 
infection occurs In some instances the finding is an incidental one 
during clinical studs or at necrops\ There is no relationship to 
sex In Koontr senes the right side was in\ohed m 2o per cent 
the left in oQ and both lungs in 2o per cent 

Pathology Ihe cjstie d latations ma\ arise from anv portion 
of the lower respirator\ tract and consist of dilated brouchi with 
stratified ciliated epithelium surrounded muscle anti cartilage 
or resemble large cmpln sematous bull* with thin walls lined with 
low epithelium Ihe cvsts ma\ be single or multiple localized or 
diffuse and mat or mat not communicate with a bronchus The\ 
mat contain fluid or air or both also mucus desquamated cells and 
granulation tissue ^^'hen infection occurs the contents become 
purulent Small ctsts are usuallt lined b\ cuboidal or flat epithe- 
lium and tilt larger ones b\ stratified ciliated columnar A mem 
brana propria is alwats present and when the epithel um is absent 
the membrane forms the catitt lining AIucous retention ttsts 
ma\ also be present 

Pathogenesis — AIan^ theories haae been advanced to account 
for the dev elopraent of the disease Altl ough the casea show great 
similaritv it is probable that the cause* are manifold The follow 
ing have been suggested faultv development of the Ivmphatics m 
the portion of lung involved fetal adenoma due to growth of cell 
rests surrounding the bronchi faultv development of the pulmonarv 
burls due to svpliilis persistent atelectasis after birth broncho- 
pneumonia causing dilatation of the terminal bronchioles and m 
fundibula congenital cardiac defects bv preventing expansion of 
the lung due to faultv pulmonarv circulation agenesis of the ptil 
monarv buds and interstitial or Ironchogenic origin b\ occlusion 
of a Ironchus bronchiole or smaller air passage vvitli secondary 
formation of retention c sts 



360 


THE LV^GS 


Symptomatology —The disease e\en though extensile usuallj 
remains asimptomatic unless infection sudden enlargement or 
rupture of a ci-st occurs Thesimptoms consistirigchrefli of inter 
mittent attacks of dispnea and Cl anosis iregeneralh duetoimper 
feet communication between the c\st and a bronchus Miller 
ParmaJee and -ipfelbach beheie th'it a check ial\e mechanism is 
responsible for the increa'^e in sire of ci'sts bi \ irtiie of the fact tint 
there is free ingress but no egress of air Recurrent attacks of 
dispneaand cxanosis should surest the pathologi especialh when 
the s>ndrome is repeated for mam \ears 

Large cjsts mac cause despnen unproductive cough evanosis 
and hemorrhage The last mav occur secondarv to rupture or from 
bleeding granulation tissue Dvspbagia mav also be present If 
secondarv infection occurs the svmptoms resemble those of anv 
acute pulmonarv infection Purulent sputum mav result 

Physical Signs There are no characteristic phvsical findings 
Multiple evstb involving a whole lobe or an entire lung or large 
solitarj evsts filled with au" mav produce hvperrcsonance and dim 
unshed or absent breath sounds and when filled with fluid dulness 
or flatness witli absent breath sounds Fluid c\ sts m or near the 
mediastinum mav exhibit widened manubnal dulness (dLspine'' 
sign) Extremelv large evsts mav cause displacement of the heart 
and mediastinum 

Roentgen ray Findings —Single large cv sts filled w ith air present 
annular shadows of diminished densitv outimed bv a fine smooth 
line without evidence of inflammation In extremelj large tt^pes 
this line mav be absent or there mav be surrounding areas of in 
creased densitv due to atelectasis of the neighboring lung Cav ities 
containing fluid mac exhibit definite fluid lecels These are fre- 
quentlc multiple and mac suggest lung abscess 

Bronchographe injection of lipiodol be thoracentesis and dng 
nostic pneumothorax mac further aid in the diagnosis 
Treatment — \o treatment should be instituted unless there are 
definite and incapacitatmg scaoptoms Spontaneous improc ement 
occasionalh occurs through communication ccith a broncliiis or 
closure thereof In large ccsts witli a check calce mechanism it 
mac be necessarc to institute continuous deflation Vt times the 
remoc al of a fecc hundred cubic centimeters of air w ill produce relief 
Although this procedure is not alwavs effectice nor ccithout danger 
patients who are distressed deserve its trial In cases where con 
tmuous deflation is indicated an attempt mav be made to seal the 
opening bv injecting oil of gomenol iodized oil or saturated glucose 
into the cavitc These agents have been emploved with moderate 
success Thoracotomv and application of silver nitrate to the 
bronchial openings mav ultiroatelv be required 

Infected sohtarv evsts should not be aspirated as adhesions art 
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not aittavs present and empyema ma\ result It is achisable to 
first create adhesions bj phcm|, iodine gauze ov er the parietal pleura 
follo^\ ing subperiosteal nb resection After ten da} s the cj st may 
be incised and drained w itli safeta An attempt ma> also be made 
to close the fistulous opening with siher nitrate 
Large multilocular c\sts nhich become infected should be opened 
nideh and drained MTien the infection has cleared thecistsmai 
be separated from the lung bj dissection until the pedicle connecting 
them with a bronchus la xeacheil The bronchus is then 'seaered 
and clo‘?ed with interrupted sutures of fine black silk The stump 
ma\ be co\ ered bi neighboring lung held m place bi fine catgut 
Eloesser prefers to perform lobectomi after the acute infection has 
subsided following incision and <lrainage He remD^ ed the lower 
lobe in 3 cases with good results Complete pneumonectomv maj 
be performed m unilateral cases Ca stic disease in the upper lobes 
usualh drams well spontaneous!} 

ACTINOMYCOSIS OP THE LUNG 

Actmomj cosis is a rare disease especialh m children Of 
Sanford s series of 078 cases reported m the American literature 
oul} 22 occurred m patients under ten \ears of age Thoracic 
lesions are present m approximateh 15 per cent of all actmom^ cotic 
infections 

Etiology —The causative organism the Actinomvcosis boaas is 
composed of non septate branching filaments whose ends ma\ or 
maj not exhibit clubbing Tlie fungus stains irregular!} Gram 
positive is non acid fast and grows on!} wath difficulty under 
anaerobic conditions In the tissues and in the purulent discharge 
clumps of the organisms appear as sulphur granules which varv 
m size from a fraction of a millimeter to sev eral millimeters 
Source of Infection —It is now generalh believed that contact 
with infected animals does not cause the disease and that mfected 
grass or straw is not the v ector Lord states that from the clinical 
aspects of the disease the biolog} of the actmom} cosis bovis and 
e-xperrmenfa/ ob&ervafron aettnaaj costs is to be regardevJ 
in consequence of organisms harbored in the mouth bv normal 
persons It is probable that the organisms gam entrance into the 
bod} through traumatized tissue Lllis believes that pneumonia 
and trauma to the chest wall mav be responsible for the pnmar} 
t}pe of pulmoiiarv actmomvcosis 
Mode of Entry —Two forms are recognizable (1) The pnman 
caused bv direct aspiration of the fungus into the lungs or b} exten 
Sion through the ^ophagus into the mediastinum lungs or pleura 
and (2) the secondarj tvpe m which the thoracic structures are 
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imohed cIirectK from adjacent infected areas or hematogenoush 
from distant nidi 

Pathology The chronic granulomatous disea'se js charactenzefi 
b\ simultaneous fibrosis \asculanzation and destruction of all 
tjTies of tissue except the Kanphatic the latter reia\ become in 
\oKed when generalized dissemination occurs Alicroscopicalh 
there is marketl interstitial conoecti% e tissue and granulation forma 
tion about the abscess area Giant cell formation is absent but 
epithelioid mononuclear and poI% nuclear cells are numerous The 
central area containing the fungi ma\ be in an\ stage of absce s 
formation 

The thoracic lesions occur as firm hard bluish red areas a\hich 
ma% or ma\ not exlnbit sinus formation into the thoracic cage 
The pleura is often extremeh thickened fibrotic and adherent to 
the cheat wall and lung It ma\ contain numerous small abscesses 
and IS frequenth canalized through connections with the lung 
tissue and bronchi The in\ohed lung becomes firm leather! and 
hean Tilth multiple hard raised n^ules whose centers usualh 
contain pus The bronchi ma\ or ma> not exhibit peribronchial 
ini oh ement and bronchiectasis 

Clinical Manifestations —Good uses the following classification 
(1) Bronehoactmom! cosis m nhich the disease is confined to the 
bronchi (2) pneutnoactmom\cosis the lung tissue being chiefi! 
inTohed (3) pleuropneumoactmomvcosis both tissues being m 
Taded bj extension from one to the other and (•!) thoracopulraon 
ar! the thoracic cage pleura and lung being in\ ol\ ed 

Site of Lesions — Although the lesions mat occur in am portion 
of the lung the initial sites ate usualh basilar and frequenth 
bilateral Good belie\es that in\ohement of the right lung la 
usualh due to aspiration Tvhereas that of the left connotes ingestion 
of the fungus ^Mien aspiration occurs the lesions are first con 
fined to the bronchi producing pundent bronchitis Bronchiecta'^is 
!\ith pulmonar\ imasion soon follons and the process gradiialh 
extends to the pleura and chest wall 

Symptomatology —The onset of the disease ma! be acute or 
chronic The former t!'pere>eiDblesan\ acute pneumonic infection 
except that resolution is extremeh slow and is ne\er complete 
The cough persists During this period the infection ma\ re'^mble 
unresohed pneumonia tuberculosis lung abscess emp%eraa or 
bronchiectasis Cases with an insidious onset ha! e few or no S! rap- 
toms until nodules abscesses or sinuses dcTelop in the chest wall 
Pulmonar! s! mptoms then appear and become progressn e 

The most common s!TDptoms are feier cough chest pain expec- 
toration and loss of weight Thefexer is low grade unless the on«et 
IS acute or secondar! infection occurs The cough is se!ere in 
acute cases but is usualh mild in the insidious Upe \t first it 
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ma\ be non prodiictne then mucoid sputum appears and later 
fnnk pus Chest pain is a common SMnptom due to extension of 
the disease to the pleura Sinus formation and external absc'esses 
occur in approximateh oO per cent of the cases Hemoptysis is 
not uncommon eyen though the xessels are spared The bleeding 
IS neyer profuse and generally appears as streaking from the oozing 
of granulation tissue 

Physical Signs — Ihcse are of no aid in making a specific diagnosis 
The inyohed lung generally shows impaired moiements of the 
chest yy all yyith dulness to flatness The breath sounds are usually 
markedly diminished or of distant tubular character suggesting fluid 
or consolidation The mediastinum is seldom clisplac^ 

Roentgen ray Findmgs —There is nothing characteristic m the 
roentgenologic or fluoroscopic examinations The shadow usually 
seen m a dense homogenous one oy er the iny oh ed area the pulmon 
arj lesion being maskeil by the thicked pleura ^^^^en pleural 
iny oh ement is lacking the lung exJubits a localized or diffuse process 
suggesting abscess or tulierculosis The mediastinum is not dis 
placed and rareh exhibits in\ohement 
Diagnosis — Ihe diagnosis is rareh made until pus is obtained 
from an abscess or sinus tract or In tlioracentesis Positive 
diagnosis depends upon identification of the specific fungus If the 
\isible sulphur granules are washed repeatedly with saline and 
the sediment macerated the fungus appears under the microscope 
as a dense central mass of mycelium yvath radiating filaments Ibe 
terminations of the filaments may or may not shoyy budding Tis- 
sue from a simismaj also reyeal the organisms on section Graham 
and his co workers recommend the technic of Alandelbaum as gn en 
b\ Goldman ‘ The fluid is placed in an Erlenmeyer flask and 
allowed to stand oyemight m an ice-box Tlie supernatant fluid is 
decanted and the sediment placed in a oO cc centrifuge tube and 
centrifuged for at least ty\enty minutes at moderate speed The 
supernatant fluid is again decanted and the sediment hardened yyith 
a diluted solution of formaldehyde L S P (1 to 10) or Zenker s 
fluid for twenty four hours The fixed sediment is then treated as 
ordinary tissue by running through alcohol imbedding m paraffin 
and staining yvith eosm hematoxylin 

Lord describes the various cultural characteristics of the fungus 
and the difficulties in differentiating it from sporotrichosis He 
suggests the organisms may be related and that the latter may be a 
y ery y irulent form although its clinical manifestations are different 
Treatment — -Mthougli there have been reports of cures b^ 
yanous methods none has proved to be uniformly satisfactory or 
even encouraging The time-honored method of treatment has 
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been the use of iodides in massive doses Fortunatelj children 
tolerate potassium iodide in large amounts Beginning ith 5 grams 
three times dailj , tlie dosage is rapidh increased to GO or more 
grams daih Ellis suggests tint as an alternatn e, tincture of iodine 
be gi\ en m milk beginning v\ ith 2 minims and increasing tlie dose 
cautioush Lugol s solution mav be administered intrav enousH 
Roentgen rav therapv has been eoiploved with v'anable results 
Although the ra\ s do not destrov the organism m niro grov\i:h is 
inhibited Those who advocate mdiation recommend large tloses 
e\ erj w eek or ten daj s ov er as mam fields as necessary , care being 
taken to av oid damage to the skin 

Surgerj has been tried with certain benefits Wangensteen 
recentlv reported the successful use of multiple and exttnsiv e exci- 
sions of the diseased tissues He recommends earh surgical treat- 
ment consisting of radical excision of all infected tissue w hen possible, 
otherwise wide excision, incision and drainage 
It IS possible that more favorable results will follow the earlj use 
of massive doses of iodides when combined with surgery or adequate 
radiation or both Unfortunate!} manv cases are sjmptomless 
until the disease has become extensive Death iisuall} occurs m 
SIX months to tw o j ears thereafter Cases sufTenng from the aerobic 
t}pe of the fungus offer a more hopeful prognosis than the anaerobic 

AME6I0SIS OF THE LUNQ 

Amebiosis of the lung rarelv occurs in children In recent v ears, 
however, amebit infection has increased m the United States and 
It IS probable that the disease will be found more frequentlv m 
\ oung patients 

Incidence —Between 15 and 35 per cent of all amebiosis cases 
develop liver abscess and 5 to 15 per cent of the Iiver-abscess group 
hav e pulraonarv complications Ochsner and De Bake} collected 
153 cases m the literature including 15 of their own in which pul- 
monar} complications occurred The v oungest patient w as fourteen 
} ears of age 

Etiology — The infecting organism is the Endaraceba histo^'tica 
This occurs in two forms— the trophozoite, active or precvstic and 
the c} Stic form The active organism is 20 to 30 microns m diam- 
eter and is practicall} colorless with a fine uniformlv granular 
endoplasm and clear ectoplasm Tlie nucleus is delicate, incon- 
spicuous and often invisible In stained specimens it is lined bv 
fine granular chromatin In the center of the nucleus the karv o- 
some appears as a deep-staining mass surrounded b} a clear zone 
Between the latter and the nuclear wall there is an area of chromatin 
material In the bod} fluids the ameba is activelv motile and 
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^J)p(ar&l]ollJ,'ltt(l After exposure outMclttlicbod\ motiliU ceases 
and its shape hecomts rounded 

Pathogenesis —It js probable that amebic infection of the respi- 
rator; tract IS ne\trprimar\ Ihcpuhnonar; complications occur 
as a result of hem itogcnous tlisscmination from the gastro intestinal 
tnet or 1)\ direct extension from a liver abscass Oclisncr classified 
the pleuropnlmoiiarv complications m a collected series of 153 c iscs 
as follows 

1 Ilcraatof'cnoiis pulmonarv abscess without liver involve 

inciit 14 1 per cent 

2 Hematogenous pulraonarj tbsttss and independent liver 

abscess 10 4 per tent 

1 Pulmonarv abscess extending from liver abscess 17 2 per 
tent 

4 llroncholiipatic fistula with little pulmonarv involvement 
19 G per cent 

■j I inpv ema extending from In er abscess ] 7 G per cent 

Pathology — \lthough the nbseass mav oceur m inv part of the 
lung the most eoinmon location is in the nglit lower lobe I he 
well-demarcated fibrous capsule contains greenish vcllow purulent 
material Ameba, are present m the pus and octasionallv in the 
capsule ^^hen sccondarv to liver abscess the contents consist of 
elu colato-colored viscid fhiid 

Symptomatology — There is usuilK an antecedent historv (f 
diarrliea and pvrexi i followed bv right upper quailrant abdominal 
painandattiniesstvercrightlowcrehcstpain 1 arlv mthedisease 
there is a distressing non priKluetne toiigli which eontimies until 
evacuation of the abscess occurs ibis event is cliaractenrcd In 
the sudden expectoration of large amounts of pus or of chocolate 
saute material 

Ihe dust findings are confined to the area involves] and are 
influenced bv the ami unt of fhiid in the tav it\ and the presence or 
absence of cominunicatum with a bronehiis The findings mav 
accordiugU lie those of eavitv or ecnschdation an<l if the pleuril 
cavitv IS involved of t/Tusion MKlonimal examiiiati m is impor 
tant tsjiecidllv in eases stcondarv to Iiepatie abscess In tlu latter 
the liver is enlarged and tender and tlcre mav In right upper 
ejuadrant ripi htv I he temperature seldom excetsis 101° J except 
when secondarv infection ixeiirs 

Laboratory Findings —In inv suspected case both fresh sputum 
and frc'sli sto )l shouM lie examiiicel for ainehe on the warm stage 
Hit organism is deme nstrible in tlie sputum m tmlv 10 to 10 per 
cent of the casts in<! m tarlv tv the findings arc iisunllv negative 
ihe blood exliibits mo Urate leukocvtosis with a rdatndv normal 
dilFerential count In Odisners cillextcal series the total white 
tell founts were between 10000 and oOOOO per cu mm with an 
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HYDROTHORAX 

The fluid producing hjdrothorax is of non-mfIainmator\ transu- 
dative origin It is thin, clear, straw-colored, of specific grant\ 
under 1 015, low in albumin content, free of cells and bacteria, and 
does not clot on standing 

Etiology —The transudate is secondarv to some other disease, 
most frecjuenth cardiac decomi>ensation, nephritis with edema, 
nephrosis, mtrathoracic tumor or leukemia The fluid ma\ de% elop 
in one or both pleural catUies and when unilateral is usualh located 
on the right side due to pressure on the major aztgos \em The 
condition js often a'^sociated with ascites, bjdropencardmm or sub- 
cutaneous edema 

Symptomatology —A small amount of fluid is a‘‘^^nptoIuatle 
Its presence maj bedisco\ered b\ ph'sical examination, aspiration 
or roentgen-ra\ Large accumulations produce mechanical inter- 
ference with tlie circulation causing d\ spnea and at times c^anosls 

Treatment —This should be directed toward the pnmarc disease 
Aspiration is indicated soIeU for diagnosis or the relief of pressure 
s\ mptoms 

HEMOTHORAX 

Trank blood m the pleural occurs infretjuenth The 

condition maN follow chest trauma, aspiration, artificial pneumo- 
thorax, erosion of a vessel b^ a tumor or tuberculous focus, or the 
rupture of an emphjsematous bleb at the peripherc of the lung 
with concomitant tearing of a blood-vessel Depending upon the 
ctiologv, there mav be an escape of air producing heinopneumo- 
Ihorax, if a commumcatiim wears -wilVi a bitmciiu-) pvoVicraoptitu- 
mothorax mai develop 

Symptomatology —The amount and character of the heinorriiage 
determine the acuitv ami sevenU of the s\ mptoms The plnsicil 
signs are those of either Indrothoraxorlndropneumotliorax Diag- 
nosis is made bv the historv, rapid accumulation of the fluid and 
the aspiration of blood 

Treatment —This ‘•houid consist of absolute rest and, if nccessarv , 
blood transfusion Aspiration should 1m. done onh if respiratorv 
embarrassment is mnrkcd and tlireatciis life, and then onh in 

(S67) 
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amounts to afford s\mptonntic itliif L.irpe A\ithdrawaK ma\ 
pre\ent clotting at the site of bleeding and frcciiicnt tappings maj 
introduce infection If the patient sur\i\es ailhcsnt plcuntis 
follo\\s Calcification of the pleura ma\ occur later 

burgical inter\ention during actuc bleeding is hirardous ns the 
jiaticnt Is iisualh m poor operatne condition It ma\ al o be 
cxtrcineK difficult to locate the site of hcmorrlngt and the danger 
of infecting the ca\it\ is obcious Sliould infection develop, 
dr image bcc-omes necessarv 

CHYLOTHORAX 

Ihe condition is rare espeeialh in children Ihc escape c>f 
chvlous fluid from the thoracic duct or its branches is usuallv due to 
trauma and infrcKiiientU to pressure upon the duct b\ large nodes 
or tumors 

Die nulkv fluid has a high fat content and often cvintarns cholcv 
term albumin sugar and Kinpliocvtes It docs not coiigulate on 
standing Tlie fat seen ns refractile microscopic glo! ulcs t in 1 c 
further identified b\ staining with Sudan III 

Symptomatology There is usualK an interval of four to sue 
davs or longer between inpirv of the duct and tlie onset of svinj)- 
toms Ihese comprise progre^^sive cough dvspnea cvanosi and 
the signs of pleura! effusion Diagnosis rests upon avpiration of 
the milkv fluid -Vt first this inav be rose-tmte<l from adnuaturc 
w ith blood 

Prognosis hen the leakage is profuic dc itli results fniii 
depiction Ihe average mortalitv m traumatic cases is appro\i 
match 50 per cent 

Treatment Chv le is essential for lift and the prohlem is a m >st 
difficult one Surgical intervention is unpractical and futile Hit 
ciistoimrv trcitment is repented aspirations for rcspintorv cinbar 
ravincnt In an endeavor to prevent the los>, of clivle and ni ! 
healing of the «luct twoprocwlureslme been tried (I) Vnnttcinpt 
to reeltic-e the formation of chvfe through a fat frit (het or rettnl 
fecHiiiigs vvitii notliiiig b\ mouth and (2) thorieotomv to rediict 
wtgatvse ptessvvTe v.hvv,l\ vsvvn •w.t a swctwwv Ncvtlvct has 
proven ''Ueciv ful 

Ocken (lOOS) administered the a*»pirateel chvle intravenou h but 
his patient dic<l Batierftld (1937) reports a cure following this 
intravenous method Hie treatment is apparontiv without ilangi r 
as the sterile chvle prodiiees no n icti >n wlicn inliwJiirtsl nifo the 
(ircuhtion Infusions cf I(XX) cc of chvle mav be given following 
each aspiration 
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ACUTE EMPYEMA THORACIS 

(Purulent or Suppuratne Pleurisy Pyothorax ) 

I'mpxenn thoncis is a collection of sernm fibrin and pus celi-^ 
in the pleural caMt\ It is b\ far the most common thoracic 
P‘itholog\ requiring surgcr' 

Etiology — The disease m almost all cases is preceded b\ or co 
existant ^\ith broncho or lobar pneumonia more coinmonK the 
latter In\ohcment of the pleura maj occur b> extension of the 
iiuading organisms through the Ivmphatics or bv direct spread of 
the pneumonic process through the respiratorv elements to the 
Msceral pleura Infants with sepsis fr«iuentlj develop small ab 
scesses of the lung whicli rupture into the pleural cavitj In such 
cases the organism is \isuallj the hemolv tic streptococcus \shb\ 
m a studj of pneumonia and empvema in children found that 
10 to 12 per cent exhibited peripheral abscesses Putrid abscess 
of the lung and gangrene inav also rupture into the pleural space 
Infrequent causes of empvema are subdnpbragmatic abscess 
suppuration of the mediastinum or pericardium puncture wounds 
of the chest abscess in the soft parts osteomyelitis of a nb and 
thoracentesis 

Bacteriology Lsuallv a single pyogenic organism is found m 
the pleural exudate The most common in order of frequency are 
the pneumococcus streptococcus and staphylococcus Except m 
epidemics the usual invader is the pneumococais and its particular 
tvpe in large groups of cases may varv from \ear to vear Infre- 
(pient causatne organisms are the tubercle bacillus the anaerobes 
producing putnd abscess and gangrene of the lung actmomvcosis 
streptothneosis and blastomv cosis In cases of draining chronic 
empyema or broiicliopleural fistula there is frequently a mixed 
infection of two or more organisms These secondary invaders 
make the treatment more difficult and less satisfactorv 

Pathology —Pneumococcus empyema may develop any time dur 
mg the course of pneumonia or shortly after the process has sub 
sided It is probable that more cases begin during the acute stage 
than are indicated bv the clinical findings Although at first the 
pus mav be thin and clear it is usuallv cloudv w ith a y ellow idi cast 
It thickens rapidlv and contains stnngj shreds of fibrin and assumes 
a greenish yellow color The pus may become so viscid that it 
can be aspirated througli the paracentesi’^ needle only with difficultv 
It consists of serum fibrin poK morphonuclear cells in various 
stages of degeneration and the im a ling organism In rare mstai cts 
tl L exudate becomes sterile 

Streptococcus pleural infections usually occur earlier than pneti 
mococcus tvpes and tlie amount of exudate is often larger The 
fluid frequentlv appears serous at the onset and becomes frankly 
24 
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puruknt Ic's- r.ipi(I!\ than pnciiino«»ccu3 pii'?., nl-o the fihrhi eontint 
is less Ulood IS present in \amble amounts rather frc<[ueutl\. 
None of tlK«e features is characteristic, ho\ve^c^, and the sjKtifie 
diagnosis depends upon identification of the orpani«m 

Staph.\l(Xt)ecus pus ma\ resemble cither of the aforementionetl 
I'inp\ ema due to anairoljes or B cob has a foul putrid (nlor. ^\^len- 
ever the pleura! evudate is persislentli serous or thin, iiitJi little 
fibrin, and espt‘ttall\ if it is sterile when cultured on ortliinrs media, 
tuhereulnsis should he suspecteil and an attempt made to obtain 
the orpanism In special cultural metho<!> and animal mocuhtion 
PrimarN pleural clfusions m which no etiolopie orginisin can he 
ilctermined should be considercil tuberculous until pro\en other- 
wise The fluid in tuberculous empvcina ma\ become serofibrinous, 
scropurulent or frankb punilent Tlie last. howe\(r, is rare in 
(.liildrtn TuiHrculous fluid 13 often distinpui'-hahle from other 
exudates b.\ the predominance of 1\ niphoc> tes 

The pleura in erap\ema liecomes jellow, shapp, thickentsl anil 
e\cn fibrous throviph the laxinp down of collapcn fibers and the 
<ieposition of pus cells and fibrin The rapidit\ with which this 
occurs influences the time when open exacmtion of the piis mac be 
pcrformcxl safelx Thus, in streptococcus infections where the 
einp.cema is not eollecteil in a locaJi/cd area and where fixation of 
the mediastinum is slow, carle thoracotome roa\ he followw! by 
mediastinal flutter witli its attendant burtlen upon the respimtor.\ 
and circulatorc scstems 

\dhcsicifis frequentfe form between the two plttiral laccrs and 
the pus becomes cneapsulatcsl m one or scceral areas 'Ihe most 
tsmimon locations are latcrallc, postoriorh. and at the hise; infre- 
quent sites are near the apex of the bmp and m the intcrlohir 
fissures laicalired cmp\emas arc less serious than pencralizcil 
t\ pcs Imt exploratorc ixirac'cntcsis mort diflicnlt unless the process 
IS aecuratcl\ loeahzwl h\ rociitpin-raj or fluoroscopx 

Emp\ima mas insohi the peneanbuin and prtxluee sinnis or 
puruUnt |>ericanhtis, or the mnlnstinum ssitli resultinp locah/csl or 
pcncrahzcd mediastimtis More freciiuiitls hroiichopkural fi-tiiln, 
empseina lue-essitatis or psopncuinothorax dccelops It is pnil>- 
ahle that most hnmchopleural fistiilre result from rupture of a pul- 
inoinr\ abscess into tlie pleural rasatc rather than l>\ incaskm of 
the pltural infection into the bmp substance IrresiHTtue of the 
mode of pnxhution air is intrnduccxl into the pleural space pro- 
dijcjj)pp\opneumolhoni-x Tlie latter inn\ also follow thonuxntesis 
through trauma to the bmp or the iiipress e>f air into the emineina 
space \ir is alwass presiiit in open tlrainape cases and aUo at 
tunes when closol dramape is institiitcfl (his hadlliis infixtion is 
rare and ohen present nilJranscpaopmuniothonix Uuptureofaii 
empiema into or through the chest wall, tinncsl empicma nects- 
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sitatis) generalK occurs at the thinnest part of the thoncic cage 
bet^veen the second and se\enth ribs antenorh 
In rare instances untreated empyemas become localized and 
remain so w ithout pro<lucing complications and ultimateh become 
absorbed It is aho probable that resolution occurs in certain cases 
in nhicli the exudate is small m amount and not frankli purulent 
Symptomatology The most common sequence of events is seen 
in lobar pneumonia The patient appears to have recovered from 
the primarv infection as denoted bv the drop in temperature to 
normal or almost normal the remarkable decrease m toxemia and 
general improvement The pulse however does not usualh reach 
normal After a period of one to several davs the temperature 
rises and becomes septic in tv pe with peaks reachmg 103° to 105° P 
toxemia reappears and a drv hacking cough develops Dvspnea 
mav also occur if the exudate is abundant In other cases espe 
cialli those with streptococcus infection empvema develops before 
the pneumonic prccess has subsided and there is no particular 
svroptomatology to indicate the subsidence of the pnmarv disease or 
onset of the complication ihe diagnosis under these cu-cumstances 
depends upon the phvsical signs roentgen raj s or exploratorv punc- 
ture In certain instances there is a gradual hut never complete 
subsidence of fever cough and toxemia ami the patients develop 
progressive anemia loss of weight and weakness Manv are incor 
rectlv considered unresolved or slowh resolving pneumonia 
The occurrence of a chill or sudden rise of temperature associated 
w ith collapse or sudden dj spnea should suggest pv opneumothorax 
Expectoration of pus inav or mav not occur 
Severitv of the cough and dv spnea depends chlefi^ upen the 
amount of fluid in the pleural cavity and the degree of toxemia 
WTien a large exudate occurs without dehmitmg pleural adhesions 
the mediastinum is displaced toward the contralateral side and 
marked respiratorv and circiilaton embairassment mav result If 
the exudate is localized and no nievliastinal displacement occurs a 
drv cough mav be the outstanding svmptom 

Symptomatology of Chronic Empyema —In chronic empvema tlie 
cliild usuallv presents the svndrome of chronic sepsis low grade 
pv rexia and rapid pulse w ith progressiv e loss of w eight and strength 
and secondarv anemia The involved chest frequentlv slows re- 
traction with shifting of the mediastinum toward the di eased si le 
clubbing of the fingers and toes may also occur Although the 
phvsical signs are variable dulness to flatness and diminished 
breath sounds are generallv demonstrable The presence of puru 
lent sputum ^ould suggest lung abscess w ith probable bronchiecta 
sis or bronchopleural fistula with or without I ronchiectasis Anv 
chronic draining sinus is also strongly suggestive of lung abscess or 
bronchiectasis or both Other causes of chronic empvema are 
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osteom\ tliti'j of the ribs inadequate drainage ind fiilure of the 
collapse<l lung to expand because of thickening and fibrosis of the 
\ isceral pleura 

Physical Findings — Ihe phasical ''ign& are essentialh those of 
im efiuswn The side of the cliest iniohed usiialh shonshmita 
tion of motion and the interspaces are fuller than on the opposite 
side Impulses of the heart and aorta are occasionalh transmitteil 
to the chest ^ all so that pulsations are seen The apex beat ma^ or 
inaj not be displaced toward the opposite side depending upon 
fixation of the mediastinum and the amount of fluid present In 
old emp\emas where there has been considerable contraction of 
fibrous tissue the cardiac impulse mat be displaced tomrd the 
in\ol\ed side In such cases the diseased side appears smaller or 
flatter than the normal Localized empsema frequenth exhibits 
no cardiac displacement Marke<l diilness or flatness associated 
with diminished or absent fremitus regardless of the t\pe quaht\ 
or intensit\ of breath sounds is presumptne eMclence of fluul 
The breath sounds inaa beentireK absent tubular or even amphoric 
and of loud intensity The spoken voice ma\ or maj not be trans 
mitted Localized empvema inav reveal onl\ localized flatness 
without other abnormal findings Wlien the encvsterl process is 
on the diaphragm or in the interlobar fissures pin steal findings 
are generallv wanting 

Diagnosis — I\ith au antecedent historv of pneumonia and per 
sistence of fever or recurrence of fever within one to several days 
after an apparent crisis the diagnosis of empvema is probable 
Persistent leukocvtosis and rapid pulse are also suspicious signs 
Roentgen ra\ examination of the chest usuallv verifies the diagnosis 
although thoracentesis mav be necessarv for confirmation Tlie 
roentgenographic and fluoroscopic pattern exlubit a uniformlv 
dense shadow which becomes less dense toward the upper margin 
if the fluid IS free in the pleural cav itv when the fluid is basilar the 
upper margin is freqiienfK curved with the highest portion m the 
axillarv region Cncapsulateil empvema appears as a fairlv well 
circumscribed area frequenth with a less dense peripherj 

\Mien the amount of fluid is massive the mediastinum l^ dis 
pUcecl to the opposite side the thapUragni is often depressed tlie 
interspaces widened and the involved thorax appears Jai^r than 
its fellow Prequentlv the spme can be seen to show curvature 
toward the normal side l^ateral and tblique views are often neces- 
sarv for accurate localization Interlobar mediastinal and dia 
phragmatic effusions are iisuallv dngnosixl onh bv roentgen rav 
and liiu ro copic examimtii ii 

Tl oracenle'tis « necesniry iTKcdure hef re any U crapy ts coi\ 
sidercrl Txarnination of the aspirated fluid will reveal the specific 
orgam^im and aid m determinmg the cptimum time for surgical 
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mtenaition \ltliough the cxploniig needle is indispensahle m 
locating encysted colkttions of pus its mjudiciou'> use is to he 
condemned If sc\ er d attempts fail the area should be n lo< alized 
b} roentgen ^l^ and ^llIO^os(.op^ 

Thoracentesis Technic — llie child is seated ind iniiinini6cd ’ 
McEnen and Brenneman dtscribe an excellent method of restraint 
“An efficient method of restraining the arms is to pull the closed 
shirt up to the neck in back and over the arms m front and pm it 
secureh so that the folded arms are lield tightlv in a kind of sling 
The thighs are bound together with a towel or diaper The assistant 
standing in front of and to one side of the patient pisses one arm 
over the back of the child s neck and under the arms grasping the 
opposite arm, while with the other hand he grasps the farther thigh, 
holding the child firmlv against his bodv In this manner the 
head is flexerl forward the scapiiLa is ele\4ated and the intercostal 
spaces are widened on the affected side while at the same time all 
undesirable motion is reduced to a minimum 

In large effusions thorncentcsis is performed m the SLxth seventh 
or eighth interspace m the posterior axillarv line Ixicalized effu- 
sions are explored over the area determined bv roentgen-rav and 
fluoroscopv , or the point of maxiinum duloess 

The area is sterilized with iodine and alcohol beginning at n 
point where the needle is to enter and cleansing penpherallv The 
skin, intercostal space and pleura are anesthetized with 1 per cent 
novocaine, using a \o 24 gauge needle I inch long The interspace 
IS entered bj inserting the needle slightlv above the upper border 
of the lower rib ^Mien the fluid i> verv thin it mav he aspirated 
with a hvpodermic needle if onlv a diagnostic specimen is desired 
Should the pus be thick or aspiration of large quantities be indicated 
aneedleofiSo 13 to 15 gauge 2 inches long and with a short bevel 
13 inserted through the anesthetized area The needle mav be 
attached to a sv rmge and three-w av stopcock, or to a piece of rubber 
tubing which is clamped the clamp being removed onlv after the 
pleural space has been entered, felt b\ a sudden ‘ give llie tub 
ing IS attached to a satisfactorv suction apparatus Before remov- 
ing the needle* a svTinge containing a few cubic centimeters of 
70 per cent alcohol sliould be attachetl to cleanse the needle while 
m place, as it is withdrawn small amounts of alcohol are injected 
to sterilize the puncture tract \n alcohol sponge is then strapped 
tiglitlv over the puncture site 

t\er> effort should be made to prevent the entrance of air into 
the pleural cavitv bv maintaining a ‘ closed svstem ’ suction appa- 
ratus being certain that when u->ing a Potam apparatus the 0 * 00 - 
nections are correct The needle should not be introduced farther 
than a few millimeters bevond the parietal pleura ind should not 
be moved about kst lung tissue lie damagcfl If the luwlle becomes 
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plugged fibrin it iua\ be reopened b\ injecting n small amount 
of saline 

Differential Diagnosis —I Ijobar pneumoma ma\ simulate effusion 
In the former the onset is generalU acute, the signs are less extensn e 
and confined to one lobe, dulness is less intense, altered breath 
sounds are transmitter! nel) riles are almost alnais present and 
the cardiac impul>e is not shifted Tuberculous pneumouia co\ ering 
a large area ma\ simulate effusion m all its findings except the change 
of cardiac outline Repeated n^atixe tuberculin tests exclude 
tuberculosis 

2 Lnresolred Pneitmoma —The temperature and toxemia are 
slight or absent and cough ^la^ orni'i\ not be present The physical 
signs are those of pneumonitis nith rales being the most outstanding 
finding The usual signs of effusion are absent unless the pleura 
is considerabI\ thickened The roentgenogram does not exhibit a 
uniform den e e\en shadow but rather a mottled area confined to 
the site of the original pneumonia which shows gradual recession 
on progressne examinations Depression of the diaphragm and 
mediastinal di«placement are licking 

3 Serofibrinous Pleurisy TJie 0D«ct ma^ be insidious with fen 
sMnptoms or acute with h\j)erp\rexui chest pain and cough There 
are no positive findings of pneumoniti> and the toxemia is Usualh 
definiteU less than m pneumonia or etnpvema The disproportion 
between the constitutional svTDptoms and the phv&ical findings 
suggest the diagnosis When the effusion is massive cvanosis and 
dvspnea raa\ occur There is often a historv of tuberculous con- 
tact and the tuberculin reaction ma\ be quite <se\ere Aspiration 
of the fluid Is indicated when the diagnosis is doubtful Thui fluid 
n ith “1 predominance of Jimphociies is presumptn e endence of 
tuberculosis even though culture and animal inoculation fail to 
produce the organism 

4 lung Ibscess —There is little difficult! m differentiating tiie 
two conditions except when the abscess ruptures into tht pleural 
space and protluces a generalized or localized empv ema 

5 ictinnmycosis —The onset is insidious and frequentlv the 
patient is not seen until an actinomvcotic abscess is about to rupture 
through the chest wall Such dwellings are induratetl firm and 
brawni If aspiration is attempted the amount of pus withdnmi 
IS iisuallv disappointingU small The rav fungus is readilv demon 
strable m the sulphur like granules The sinus or sinuses which 
mav form hav e no special characteristics but the discharge contains 
abundant fungi 

G Subchaphragmaitc Ihseew — This is rarch, if ever, secondarv 
to pleural or pneumonic lesions There is geiierallv a historv of 
antecedent abdominal infection especiallv appendiceal (Refer to 
the section on bubdiaphragmatic Abscess ) The patient mav 
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present a clu\ical picture of emp\ema and the snbdiaphragmatic 
abscess md\ be o%erIooked at the time of thoracotoru\ The pres 
eiice of bile B coli or imebte should suggest a subdiaphragmatic 
lesion 

7 Atelectasis —There is often a history of aspiration of a foreign 
bodj the mediastinum is drawn toward the affected side the dn 
phngm is ele\atecl and the interspaces are narrowed 

8 I’lbnmHS Adhesive Pleurisy —The pleuris ma\ become thick 
ened scarred and adherent so that the pleural space becomes oblit 
erated The condition ma\ result from chronic empjema which 
has undergone spontaneous healing Although the signs and roent 
gen ra\ findings ma\ simulate effusion there is generalK retraction 
of the chest wall and interspaces and displacement of the mediasti 
num tow ard the m^ oK ed side In doubtful cases thoracentesis should 
be performed The waiter has seen se\ eral cases w here thoracentesis 
revealed onh a ver^ small amount of pus but this was sufficient to 
account for the patient s illness 

Comphcations —Chronic I mpyetna —This ma\ be due to delated 
treatment or inadequate drainage of an acute erap\ ema jnsufficient 
drainage from a lung abscess which has ruptured into tlie pleural 
cavitv presence of a bronchopleural fistula ostcomjelitis of a nb 
or failure of the lung to reexpand following drainage The presence 
of a bronchopleural fistula can be visualized b> the injection of 
lipiodol followed bv fiuoroscopv or roentgen raj The injection of 
a dj e such as methv lene blue into the fistulous tract w ith subsequent 
appearance of the dve in the sputum aUo confirms the diagnosis 
Lnipyctia ^\cccssiiaiis —This mav be mistaken for an abscess of 
the chest wall The aspiration of pus and replacement bv air will 
aid in establishing the diagnosis bv roentgen ras biinple incision 
of the abscess is seldom adequate for drainage of the empvema 
cavitv IVliere actinomv cosis IS suspectetl the pus should be aspi 
rated and examinetl before attempting operation 

Pi/f I neui loihora'c has been previouslv discussed The 
treatment is similar to that of pj othorax without air except w hen 
tension pjopneumothorax develops This should be treated bv 
continuous drainage under sterile water or an antiseptic solution 
Kupture of a lung abscess is tbe most common cause of pj opneu 
mothorax 

Suj puraine Pericarditis is an uncommon complication and occurs 
more (requentlv with streptococcus than pneumococcas infections 
Suppiiratiic Mediastimtis —This rare complication is probablj 
due to suppuration of tbe mediastinal Ivmph nodes following mva 
Sion of the pulmonarv h raphatics 

Supi urattre Peritonitis —Infections of the peritoneal cav itv maj 
extend into the pleural cavitv bv wav of the Ivmphatics or hj rup- 
ture through the diaphragm the reverse however rarelj occurs 
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jnd It miN be 'isiuined that the associated pentomtia is priiuan to 
the emp\ema Cases of o\erwlielimng infection m which both 
emp\ema and peritonitis develop are probabK of battenemic origin 

Osteomyelitis of a Rib ma\ result from resection of the nb or pres- 
sure necrosis due to firm tubing emploxcd in do ed drainage The 
presence of a sequestrum will cause pereistent discharge 

Cellulitis of the Chest II all mav follow thoracentesis or dramage 
^\'hen an aspiration is completed the needle should be cleansed 
while m situ ba injecting a small amount of alcohol and continuing 
the injection while the needle is withdrawn Onh slight pre sure 
should be u'sed in injecting the alcohol 

Imyloid Disease develops chieflv m cases of chronic empveraa 
Patients exhibiting persistent albuminuria witli or w ithout hepatic 
or splenic enlargement should be investigated for amiJoid disease 

Prognosis m Empyema —There are so main v ariable factors that 
it IS impossible to draw anv general conclusions from a single set 
of statistics The mortalitv la high during the first vears of life 
especiallv in \oung infants due to the incidence of complicating 
septicemia After the third tear the prognosis becomes progres- 
snelv better the average death rate being 10 to 20 per cent Dur 
mg the past decade the operative results have improved consider 
ablv This can be accounted for m laige measure b\ the realization 
that open operation in earK empjema produces high mortalitv and 
that bv w aiting until the pus is thick the mediastinum fixed and 
the underlving pneumonia resolved thedeath rate can be definitelv 
reduced Repeated aspirations of course do not come under this 
categorv 

Sanations in the predominant organisms and their relative vani 
lence from vear to vear greatlv influence the prognosis and the 
deaths from pneumonia roughlv parallel tho e from empvema and 
its complications During different vears certain tv-pes of pneumo- 
cocci predominate In Tv-pe I infection the prognosis is good ev en 
without the use of serum A erv toxic cases how ev er should be 
given the benefit of serum Patients with demonstrable bacteriemia 
mv ariablv bav e a poorer prognos s than those with sterile cultures 
In general death is rarelv due to the empv ema itself but rather to 
the underh ing pneumonia and such complications as sepsis neph 
ntis mastoiditis gastro-ententis the acute exantheras failure to 
relieve respiratorv stress in ma sive effu ions and tension pvo- 
pneumothorax 

General Treatment Certain general measures are essential m 
the adequate treatment of anv child with empv ema Ah-olute btd 
rest IS imperativ e so long as constitutional sj mptoms are pre-ent 
Nursmg care which will make the patient more comfortable an 1 
provide the maximum of rest is alwavs indicated Sedatives mav 
he cmploj ed prov ided thev do not interfere w ith respiration or the 
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couj,h rtfltx Ol tqinl iinj ortincc is tlie mimtemiice of a normal 
water salme balance Inadeijuate Ihud intake should be corrected 
1)3 the use « f pireiital injection of fluids Repeated blood transfu 
sions calculated on the basis of 20 cc per I do of bod\ w eight up to 
2o0cc are e^tremelj laluablc Ihe nutritional state of the patient 
should be maintained when possible bj means of a high caloric diet 
supplemented with sweetened drinks Bell has shown that a nega 
ti\e nitrogen balance occurs in patients with this t 3 pe of suppuratice 
disease and the diet should accordinglv contain more than the basal 
requirement of protein Hehotherapa is definiteh advantageous 
and the child should be out of doors in bed when feasible 
If spontaneous drainage has occurred the patient should assume 
a posture w Inch promotes drainage Sinus cases follow ing empv ema 
necessitatis shoiild lie on the involved side the dressings should be 
changeil frequenth and the skin kept as free from irritation and 
infection as possible Cases which have ruptured into a bronchus 
obtain the best results h', I\ mg on the well side m slight Trendelen 
burg position The patient often discovers the position which 
affords optimum drainage and comfort 
Emergency Treatment — Lnless the amount of fluid or intra 
pleural tension is great enough to cause serious respiratorv embar 
rassment emergcnc 3 treatment is unnccessarv Patients with 
enormous effusions causing respirator 3 distress are best treated bv 
aspiration The amount of fluid withdrawn should be determined 
b\ the relief obtained The appearance of pam cough or bloodv 
fluid is undesirable and is an indication to discontinue the aspiration 
\Mien p 3 opneumothorax occurs and the intrapleural tension is 
sufRcient to cause respiratorj distress air and pus should be with 
drawn as m cases with massive effusion If the relief obtained is 
onlj temponr 3 the probability is that a tension pnenmothorav 
has occurred In such cases tspeciallv when the empv ema is acute 
and the mediastinum is mobile continuous drainage should be 
instituted A dull needle is inserted into the pleural cavit 3 and 
strapped to the chest wall To tlie needle is attacJied a rubber tube 
whose opposite end is submergeil just lielow the fluid level of an 
antiseptic solution contained in an open bottle placed on the floor 
So long as bubbles of air are expelled under the fluid the pleural 
pressure is positiv e and drainage should be continued BTien nega 
tive pressure occurs tlie fluid will rise in the tube and fluctuate with 
each inspiration and expiration (Should the needle become oh 
stnicted fluctuations will cease) When it is ob&erve<l that the 
pleural pressure remains constant after the aspiration is discontinued 
lor a reasonable length of time the needle inaj be removed This 
maj be determined b\ manometne readings or the tul e ma\ be 
clamped temporarih If there is no respiratorv embarrassment 
after si\t\ minutes the nectllc mav be withdrawn 
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Surgical Treatment —The purposes of surpicil treitmcnt ire 
(I) To exacunte the pus (2) produce a sterile ca\it% (3) obtain 
complete exTiansion of the underhing lung so as to oblitente the 
emp\ema ca\it\ and (4) maintain the patient m a good nutritional 
state Procetlures n Inch produce the desired rcaidts in the shortest 
time uith fewest complications least deformih and lowest mor 
talit\ are naturalh the most ideal In the methods to he di tu eil 
Jt must be realized that each case is an entitv unto itself and the 
treatment must accordmgK be indnidualizexl The general condi 
tion of the patient presence or absence of an underhing pneu 
monia etiologic organism duration of the di ease character of the 
pus progress of the patient and the condition of the mciiiastinum 
w ill determine the t\ pe of therape and the time it is to he in tituted 
The principal methods of artificial ilramage comprise (1) Ile- 
peate<{ aspirations (2) closed drainage and ( i) open drainage 
Repeated Aspuationa McFnerv and Brcnnemann are responsible 
for the renewed interest in this mode of treatment which was first 
practised ba Hoe m 1844 In their experience witli I<*S cases 114 
were cured without operation Dana Ochsner anil Gage Block 
and Parrish and others base modifie<l the procedure Bn replacing 
the exacuated pus with air Tho\ report excellent results with 
this modification and reserxe radical procedures for cases which fail 
to react fa\oralil\ after repeated aspirations The technic consists 
m slowh aspirating as much fluid as po'^siblc unless cough pam or 
bloodx sputum results The procedure is repeated e\er\ two or 
three da\s or more often if necessary ^\Ilen the reaction is fax or 
able the aspirations are contmuetl as long as pus is oht unable 
Aid iierx and Crenneinann state that the presence of fibrin masses 
IS not a X aliil objection since a sufficient qiiantits of pus can alwaxs 
be aspirateil in the earh stages and that later the fibrin Iieanncs 
liquefieil Tho\ a! o bcliese it is unnccessarx to aspirate all the 
pus (It IS prohabh impossible with am mcthoil to exacuati all 
the pus from the pleural caxits at one time ) Flio e who replace 
the aspirated pus. bx air contend that more complete c^acllatl<ll 
c-an he obtameil thereby that trauma to the lung is immmizeil and 
that no great change occurs in intrapleural pressure 

Aspiration followed bx the injection of such drugs as MMlium 
taiirochohte optochin and oflrer substances has been cmploieij 
chieflv m Furopcan clinics Thcitrsultsobtaineil are not nnprc*vsiM 
Mthough there haxe been mans conflicting reports < n the xirtnes 
( f repcatcil aspiration it is the onlx safe inethoil to empi )\ when 
the fluid is thin and the mediastinum is mobile This applies to all 
earl\ einpsemas regardless of the etiologic organi m Monxncr 
the method siiould l>e continued if sati fact(r\ progre s cbtains 
\Mien the results are not satisfactors howexcr it cannot he cmplia 
sized too ‘ftrongU that ««me other form of thcrap\ ‘•houl 1 1 h* 
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instituted proMded the empjeini is loralized ind the raednstinum 
IS fixed 

Closed Drainage —Because of the \er\ high mortallt^ of open 
drainage eases during the World War and the remarkable results 
obtained b\ closed drainage m a similar group b\ Deidrich this 
method became xerx popular and has remamed so (The use of 
continuous closed drainage was u^cd as earlx as 1870 b\ Henett 
and except for slight changes m technic the essential principles 
remain the same ) 

The theoretical adxantages of the closed method are that con 
tinuous drainage is obtained i negatne pressure allowing the lung 
to reexpand is maintained and air is not alIo\\ ed to enter the pleural 
caxitv, thus eliminating the chances of sudden px opneumothorax 
Practically houexer these advantages are not alwaxs secured 
Wlien the pus IS relatnelx thin continuous drainage is easih mam 
tamed but xxhen it thickens and large fibrin masses form as m pneu 
mococcus infection the tube often becomes obstructed and requires 
frequent cleansing While it is true that a negatne pressure is 
preserved there is danger of tearing lung tissue and thus producing 
a bronchopleural fistula Jloreovcr the empv ema cav itj does not 
become obliterated by tlie approximation of both pleurm through 
negativ D pressure but rather bv the extension and traction of granu 
htion tissue from original points of fusion of both pleurje This 
occurs onK after the cavitv Ins become sterile The third theo- 
retical adv antage of air not entering the pleural cav itv is valueless 
with restless infants and voung children Furthermore tissue 
necrosis gradiialK occurs about tlie drainage tube so that air does 
enter the pleural cavitv 

A great disadv antage of closed drainage is that tubing of sufficient 
caliber to dram thick pus cannot be emploved wathout danger of 
causing necrosis of the intercostal vessels or nerves ^loreover the 
patient must remain in bed until the drainage is discontinued 

Continuous drainage has its critics and advocates and their 
reports are liighiv conflicting Some advocate irrigations with 
v anous antiseptics such as Dakm s solution others the tidal drainage 
of Hart and still others \ anous tvpes of suction apparatus There 
actuaffv seems to 6e fittfe if anv advantage m c/oseci dramige ov er 
that of repeated aspirations 

Technic of Closed Drainage -Uter prelimmarv sterilization of the 
field the skin and pleura are anesthetized with 1 per cent nov ocaiiie 
solution A small incision is made in the derma to allow for easier 
introduction of a cannula and trochar Ihe cannula should be of 
sufficient caliber to admit the largest catheter possible that will 
not cause pressure on the nbs The free end of the catheter should 
be clampwl so that no air will pass tlirougli it into the pltunl 
cavitv and the end to be placed in the chest should have multiple 
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fenestrations ami be of the iniisliroaiii tjpe AlthoURli tlic tube 
should reach well into the dcjKiidcnt portion of the ca\ tt\ , it should 
not be loiiK cnonf:h to cause pressure uikhi the hniK, occlude itsedf 
b\ kinking, or curl so that its end lusalio\cthe level of theeinpvenia 
\Slicn the troch.ir is w ithdrawii, the catheter is intriKhiced through 
the cannula The latter is then removed, lc“avinp the c*:ithcter in 
place. After the patient is returned to bed, the free end of the 
catheter is connected to a tul>e vvliieh is plact“d under the fluid level 
of a bottle partiallv fillcHl with water or antiseptic solution. It is 
safest to place a slit finger cot at the end of tlie tube This acts 
as a valve m permitting free egress of pus and preventing Ingress 
of air or fluid When the svsteiii is conipletclv arranginl, the clamp 
occluding the catheter is removed 

boinc prefer that interirnttent drainage hepractisc-d during the first 
tw eiitv -four hours to obv late anv sudden decompression of the lung. 
\Mien the pUs thickens and the tube liccomes plugged with fibrin 
masses, Dakin’s solution mnv be used for irrigations to facilitate 
liquefaction of the fibrin and the washing out of pus. McDaclicm 
advises irrigations with Dakin’s solution cverv two to three hours, 
hegimiing the second postoperative dav. These should never he 
given under great pressure and preferablv from a container held not 
more than 18 inches alnive the level of the thoracotoin.v wound. 
Irrigations are definite^ contrain(li<-ate<l in cases with hronclio- 
plcural fistula 

When the drainage diminishes and the contents of the ciivit> 
show dimmution hv fluoroscopj, itHntgeii*ra.v and fluid capacit.v, 
the drainage tube sliould l>e {>artiallv withdrawn Oraihial shorten* 
mg of the tube is c-ontimiod until the empvemn cav itv is prai ticalK 
obliterated aiul sterile I’cver during the trcsitment ind hate's incom- 
plete dniiriage, locahztsl pocketmgof pus, or someothc r compheation. 

Open Drainage —The failure of repeated aspirations or of the 
closed method to c*stablish adcsiuato ilrainage with consequent fall 
m temperature and general constitutional iinprnvenunt is an nlwH 
lute indication for ojien operation, providcsl the pus is thick and 
the rnediastiiiiim is fi\c*d It cannot be stressc><l too stronglj that 
an open ojH'ration during the carlv stage of c*nij\v eiiin, tsjK-ci.dlv 
w hen there is an iinderlv mg jmtiimonia, is fraught w ith grav e dangi r 
and high mortahtv 

The ailvaiitages of the open inetlMKl are that an adecju.ite spair 
can he estahlidusl for the flrainage of thick i>us ,in«l fibrin m.isscs. 
coiivah'scvnct* Is usuallv shortened, ambulatorv tri.itim nt ina^ he 
adoptcii at anv time, and exploration can l>e jHTforiiusl wh< ii nm’s* 
sarv The objections to the procedure are that it inav he shin king, 
espec'ialK to infants and ver> weak iliitdnn, and that it haves a 
sc-ar. N'either of these is tenilde if the chihl has failed to rt“«i>ond 
In either npe.itcsl aspinfions or<I<»se*l drainage 
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Graham Ballon and Singer state that Open drainage after the 
pleural infection has become a true abscess offerb the adi antage of 
free and adequate drainage nithout the neces»it\ of anj comph 
cited apparatus The\ perform three or four aspirations during 
the first ten to fourteen dais and if these fail to lower the fe\er b\ 
one or more degrees the\ presume there is probabh an underli mg 
pneumonia still present or an infection elsenhere It is generallj 
agreed tint in pneiniiococctis empyetia open (haiuage may be safely 
]crfuriie(I cighfeeii (> tueniy one days from the time of onsei of 
the pneunu nm It cases nf i>treptococcus ei pt/etta a longer period 
nay be required before the fluid thickens and safe delimiting 
adhesions form 

Tlie portion of rib to be reraoxed depends upon the site of the 
cmpxcina It is iinperatixe that the loxxerinost part of the caxitx 
be drained regardless of its location The usual site for resection 
is the sexeiitli eighth or ninth rib in the postaxillarx line In 
resetting the ninth care must he taken not to injure the diaphragm 

In coopcratixe patients local anesthesia mth 1 per tent noxocaine 
wax be emploxed \{ter the skm and subcutaneous tissues arc 
infiltrated location of the empxema caxitx isxerifiedbx introducing 
an aspirating needle Ihc periosteum oxerlxing the portion of 
rib to be remoxed is tlien anesthetized also the intercostal muscles 
and their nerxes The periosteum is separated onix from that 
portion of nb chosen for resection and not bexond so as to pre- 
serxe blood supplx to the remaining parts About 2 cm of nb is 
generalK remoxetl and the ends max be protected nith bone nax 
to prexent osteonix ehtis An incision is then made through the 
periosteal bed into the pleural caxitx Pus is proinptK expelled 
as xxell as fibrin masses Coughing xxliich generalK occurs aids m 
the extrusion Occasionallx manual reraoxal of the fibrin is neces 
sarx The drainage tube is then inserted Tins should be of nexx 
rubber sufficientK stiff to prexent collapse and from i to J inch m 
diameter 

CarKim md Boners eciplox a method of c-ombined open and 
closed drainage bx passing the drainage tube through a nibber 
sponge After incisiin has been made into the periosteal bed the 
tube IS inserted and the nibWr sponge is strapp^ tighth ox er the 
xxound xvith adhesixe tape After the patient is returned to bed 
the distal end of tlie drainage tube is connected xxith a tube under 
fluid as is done xxith clo'>ed drainage 

Irrigations xx itb Dakin s <«>l\itioii max Iw neces arx if large fibrin 
masses or thick pus clog the tubing Ihe occurrence of fexer after 
drainage has liteii estallished should arouse suspicion of possible 
complications such as otitis media gastro-entcntis nephritis etc 
If these can be exchideil a pocket of pus should be sought As the 
caxitx becomes smaller the tube is shortened or replaced bx one 
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of bmallcr ciliher Ihis is seldom noccvsnn before the eighth to 
twelfth che 

^^’hen the empeemn ca\it\ hns licoome sterile an<l its content 
lo cc ]e‘?s the tube mai hercnKneel The hoiiikI shoiildhc kept 
open Iiowt\er until tlie spice is compicteh obhtcntei! 'Hit 
progress of ill cases of einpeeim should be followed b\ ihioroscop\ 
and roentgen ra\ 

General Considerations — The success or failure of surgical tn it 
ment depends upon sterilization of the cmp\tma caiitc and its 
ultimate complete obliteration If these conditions are not ol>- 
tamed clironic draining empetma or n recurrence e\tn \ ears later 
IS liheh to occur I or this reason it u unsafe to allow the chest 
wound to heal until all exulence indicates that the ca\it\ lias 
become obliterated 'Measurements of the fluid capicitx of the 
ca\it\ shouhlbeimdedaib and cultures should be taken frcepienth 
I luoroscopie c'camimtions are indicatcel onec a week and roeiitgt n- 
rax studiesexen twoweeks Tlieposturewbiche\hibitsthcca\itj 
best b\ fluoroscopx should be repeated when making the roentgen 
rax studies If nccessarx contrast substances such ns lipiodol max 
be injected to determine the size and contour of the space 

It IS probable that the \ irious drugs and dxes emploxcd for 
irrigation or installation help render the caxitx sterile In remoxing 
pus facilitating ilraimgt and destroxing the organisms Nexerthe- 
Icss the defense mechanisms of the boelx plax the dominant rule in 
accoinphsliing this end and main cures art obtainwl without nnx 
such measures 

iherc IS still considerable controxersx regarding the ndxisahilitx 
of irrigations the solution to be u-'od arnf the time it should he begun 
ihe main objections arc that toxic pnHbicts are more rcadilx nl>* 
sorbed tlierebx bleeihng max occur pleural shock and cxeii cercbnl 
embolism max rcMilt intl bronchial fistula max hepmdiic'ed Iherc 
Is no actual exideiice to proxe that toxic nb orption is cnlianccsl 
Bltcibng occurs at times but is usinlK xtrx shglit I jam disc-ou 
tinning the irrigations for two or three daxs blecaling cea es and 
the irrigations max be re»uine<l Sxncojie during or following the 
treatments occurs xerx infrequcntlx lire nclioplcural fistula max 
dexelop hut this cannot be attnbuted xxhollx to the irrigations In 
certain streptococcus infections in xxliich both the lung and pleura 
aremxolxed fistula? c in form eisilx Their oc*airrenc-c m children 
IS usinllx of slight import \Micn present liowexer the wouml 
should be kept from closing and irrigitions lie omitted Tlu latter 
are extremclx irritating to the bnmcbial mueosa and jirodtux 
\ lolent coughing I ollow mg closure of the fistula irrigations max 
be resumed 

The most widelx cmploxetl Huitl is Dakins solution It shoiiM 
be freslilx prepared and not oxer two daxs old Hit solution 
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pobbcissts antiseptic deodorizing and «iol\ent properties The last 
IS probablj its greatest attribute md fibrin deposits upon the pleura 
especnllv the MSceral are rcino\cd rapidK Tins is extremelj 
important as the fibrin mi\ otherwise Iieaime organized and pre% ent 
reexpansion of the compresse<l lung Other solutions including 
saline and \ariousd\cs are occasionalK emplo\ed It is the imter s 
practice to use cither Oakm s solution or azochloramide In using 
tlie former the skin should be protected bs \aseline dressings 

Thoracic surgeons are not agreed upon the time when irrigations 
should be begun Wliereas some institute the procedure imme- 
diateh after surgical drainage repeating it e^ er^ tw o to four hours 
others wait until twentN four hours after operation Those who 
disfaAor irrigations emplo\ them onK when the exudate is ^er\ 
thick and contains considerable fibnn It is the practice of the 
writer to begin irrigations about twelve hours after operation and 
to repeat them everv three or four hours fhev are continued 
until the ca\it\ becomes sterile and less than lo cc m capacitv 

After the patient has remained afebrile for a reasonable length 
of tune and the disease has progressed favorabli graded exercises 
and progressive activitv are allowe<l These aid more m recover, 
than the use of blow bottles or other devaces designed to facilitate 
lung expansion 

CHRONIC EMPYEMA THORACIS 

The usual causes of chronic empvema are (1) Failure of the lung 
to reexpand because of the presence of a thick fibrous laver upon 
the visceral pleura or of fibrosis of the lung (2) failure to sterilize 
the erapjema cavitv and (3) presence of a foreign bodv The 
effects of a thick fibrous covering have been discussed Fibrosis of 
the hing mav occur as a result of lung abscess (to! chronic paeu 
monitis following the original infection V persistent broncho- 
pleural fistula mav also produce pvilmonarv fibrosis or prevent the 
empvema cavitv from bccora ng sterile Pocketing of pus occurs 
at times and mav be responsible for the continuance or recurrence 
of the disease loreign bodies are a firquent cause of chromcitv 
the commonest offenders iMiing rubber tubmg gauze pieces of rib 
or osteoinv ehtic sequestra 

Wiiie chronic empvema is not a common occurrence in children 
Its presence should le investigated when on apparentiv cured 
patient continues to have slight pvrexia persistent leukocvtosis 
cough or pain and fails to gain weight and strength A persistent 
draining sinus should also suggest chronic empv ema or osteomj ehtis 
of a rib 

The empvema cavitv mav be mvestigated bv fiuoroscopv and 
roentgen rav Hadiopaqiie substances as iodized oils will reveal 
the size and contour of the cav itv and the presence or absence of a 
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bronchopleuni fistula Direct MsualizatJon of the ca\it\ iiia\ h( 
made with the thorascope A simple method to determine the 
presence of bronchopleural fistula is to inject methjlene blue intc 
the sinus w hile the patient hes on the ?ood side He should rermir 
in this position for sexeral hours If a fistula is present the d\t 
u ill iisualh appear in the sputum 
Treatment — Operatne treatment is alna%s indicited in chronic 
emp%ema The simplest procedure is to enlarge the smus trad 
bi the excision of tissue and the remoi al of regeneratwl Ijone 
Sections of adjacent ribs ma\ also require resection to permit com 
plete exploration of the ca\nt\ If multiple pockets or multiloculai 
caxities are present the septa should be broken to form a smgle 
ca\it\ Foreign bodies are sought and remo\ed if present Large 
drainage tubes are then inserted and the ca\it\ is irrigated with 
Dakins solution or azochloramide The wound should not be 
allowed to close rapidh If these simple procedures are not effee- 
ti\ e more radical surgerx such as a modified Schede operation raaj 
be required Dronchopleural fistul* usualh heal spontaneoush 
Cases which persist necc sitatc plastic repair 

SPONTANEOUS NON-TOBERCULOUS PNEUMOTHORAX 
Tlie condition rareK occurs in children and the case reports are 
few m number The causes noted compn«e pneumonia gangrene 
emplnsema h%datidc\st pertussis congenital defects lungabsce^is 
and foreign bodies also bronchiectasis mfarction and trauma to 
the pleural Recent reports indicate that the majoriti of cases are 
due to lung ab'Cess w ith rupture into the pleural it\ 

The pneumothorax is almost alwais unilateral and the degree of 
collapse is determined b\ the amount of air which enters the pleural 
space and the presence or absence of adhesions In cases due to 
rupture of an abscess pi opneunjothorax tieielops 
Symptomatology The snnptoms are \anable depending upon 
the amount of lung tissue collapsed and the mobiliti of the medi 
'istinum Tlie author saw a case in an eight j ear-old cliild \l 
though there was 50 per cent collapse of one entire lung the onh 
comphint was an unprodvctne cough for fixe d^is In others 
there are sudden dispneaand cianosts Cases of abscess bronchi 
ectasis or other degeneratixe diseases which suddenh enter shock 
should be suspected of pneumotliorax 

The signs are usualh classical luperresonancc with diminished 
or absent fremitus and h*a!atli sounds Tlie latter are occasionalh 
transmitted much better than one woul 1 exyiect with the degree of 
collapse seen m the roentgen rax Tlie mediastinum i-> usualh 
shifted to tlie opposite side and considerable displaecment max 
exist without causing untoward distress Tlie roentgenogram i« 
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characteristic The c-ollapsed lung shons a definite limiting Ime 
surrounded b\ a clear zone w ithout lung markings The presence 
of fluid IS mdicatc<l b\ i fluid lexel m the pleunl space 
Treatment —If the ss mptoms ire not progressix e 'vnd the patient 
IS fairh comfortable it is best not to institute an\ thenpx except 
sedatixes to control the cough In most cases the air mil be 
absorbed and an\ effusion nhich dex clops generalK disappears 
rapidly bhould the sj'mploms be sex ere or become progressne 
it max be necessarj to aspirate air from the pleural cax itx Before 
doing so the pleural readings should be recorded \ negatne 
pressure tloes not militate igainst the presence of pneumothorax 
because the child s me<liastinum is quite mobile and positix e pressure 
maj not occur until there is marked displacement Two hundred 
or more cubic centimeters of air should be remov ed and the readings 
again recorded If the sx mptoms recur or the readings become less 
negatix e or positix e xnthm one half hour it is adx isable to institute 
constant drainage bx inserting a dull silxer needle preferably mth 
a slight curve just beyond the parietal pleura The needle is held 
m place b\ adhesixe tape and its distal end is connected bx rubber 
tubing to a xxater bottle containing antiseptic solution the tip of 
the tubing dipping a feu centimeters into the fluid The bottle is 
placed about 18 indies belou the level of the chest 
As long as air escapes under the fluid its drainage should be con 
tinned IMien the fluid rises in the tube and remains there shoumg 
free fluctuations the patient max be gixen a trial without drainage 
for one-half hour bt clamping the tube If there is no respiratory 
distre**? the needle max be withdraxxTi The use of oil of gomenal 
or concentrated glucose in the pleural cax itx has been used in cases 
xxith persistent and recurrent pneumothorax It is not adxasable 
to employ them when infection is present 
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THE ESOPHAGLS 

Anatomy — The esophagus begms at the lower border of the cri 
cold cartilage and ends at the cardiac opening of the stomach In 
the ne^^ bom the commencement and termination are opposite tlie 
fourth or fifth cer\ ical and the ninth dorsal \ ertebrie respectn eh 
in adolescents and adults the markings are one or two \ertebrT 
louer 

In the neck the organ is m close relationship with the tracliea 
cervical spine thvToid gland common carotid arterv larrageal 
nerves and thoracic duct and in the thorax with the aortic arch 
descending aorta trachea left bronchus pericardium pleura both 
vagi nerves and the diaphragm 

Its course is v ertical and in the mid Ime except for antero-postenor 
deviations which conform with the spine and slight lateral curvn 
tures to the left from the root of the neck to the fourth dorsal 
V ertebra and at the diaphragm where it enters the e ophageal fora 
men These devaations are less pronounced in infants than in adults 

The length of the esophagus from the cricoid cartilage to the 
cardiac orifice IS approxiraatelv 8 to 10 cm at birth 14 to 15 cm at 
three V ears and 2o to 30 cm after puberty The distance from tin, 
teeth (or alv eolar border) to the cardia is approvimatelv as follows 
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The diameter of 5 ram in the new bom gradualh increases as the 
child grows but wide variations occur between individuals of the 
same ages 

There are three normal constnctions (1) The cricoid at the 
beginning of the esophagus (2) the aortic where the aorta and left 
bronchus cross the organ and (3) the diaphragmatic where it pa«scs 
through the diaphragm The first and third are more marked than 
the second 

In earh life the lumen of the tube la Imed bv a thin laver of 
stratified squamous epithelium Although all the glandular ele- 
ments are present the number of deep glands is less than in tlie adult 
(3S6) 



M ILfORM iTIO^S OF THE E&OPU WUS 


3S7 


MALFORMATIONS OF THE ESOPHAGUS 

Branchial Fistulse and Cysts —Bunng fetal life the lonerraost 
hnnchnl cleft m^^ open into the lower phari nx or upper esophagus 
Failure of the cleft to close results m an external cerMcal fistula 
The condition is gtnerall} unilateral and the fistula mai com 
municate nith the esophagus or end blmdU Should the tract 
become obstructed a cistic mass may develop which cannot be 
differentiated clinicalh from similar tumefactions of other origin 
Simple fistula? whether blind orcommunicatmg with the esophagus 
require no treatment Casts especiallv those which grow rapidh 
and interfere with respiration and deglutition should be excised 
earh and completeh 

Diverticula of the Esophagus —These are rarely if ev er congenital 
and are practicalK always due to traction from adhesions of neigh 
boring structures Bronchial adenitis is the usual cause and the 
most frequent site of the diverticulum is at the level of the bifurca 
tion of the trachea The condition sdldom produces symptoms and 
requires no treatment 

Pulsion Diverticulum —The pathology is actuallv a div etticulum 
of the pharvnx being an acquired hernia of the mucosa between 
the circular and oblique fibers of the inferior constrictor musck 
Obstruction of food through failure of the cncopharvngeiis muscle 
to relax produces the herniation The patients usuallv experience 
difficulty m deglutition and often regurgitate fond without anv 
evidence of its having passed into the stomach Iluids however 
are usuallv swallowed with ease AMien the diverticulum becomes 
enlarged it raav cause a visil le swelling m the neck Tlie diagnt sis 
can be made bv fiuoroscopv after a barium drink or the splashing 
noise obtained upon shaking the soft tissues Encfoscopv is the 
most accurate means of establishing the diagnosis 

Treatment Jackson has described a method for the removal of 
pulsion div erticula through the use of an endoscope to eraptv and 
transilluminate the herniation while an external surgical approach 
guided b\ the esophagoscope is made I ollowing dissection ( f the 
sac tlie esophagoscope is passed into the lumen of the organ and 
the neck of the sac is then ligated leedings are given through a 
catheter until healing has occurred 

The removal of the diverticulum is best performed bv a two stage 
operation Tlie purpose of the first proc^ure is to free the dn er 
ticulum and seal it from the mediastinum to prevent mediastimtis 
The sac is first aspirated and cleaned b\ lavage with a stomach 
tube The latter mav be left m place to aid the operator should 
difficultv be met m locating the herniation Hie sac is approached 
through an incision along the anterior border of the sterno-cleido- 
masto d muscle The muscles and carotid sheath are retracted cart 
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THE ESOPHAGLS 

Anatomy The esophagus begins at the lower border of the cri 
cold cartilage and ends at the cardiac opening of the stomach In 
the new born the commencement and termination are opposite the 
fourth or fifth cer\ ical and tlie nmth dorsal ^ ertebrT respectn eK 
in adolescents and adults the markings are one or t\\o \ertebrffi 
lower 

In the neck the organ is in close relationship with the trachea 
cer\ical spine th\Toid gland common carotid arterv larjmgeal 
ner\es and thoracic duct and m the thorax nith the aortic arch 
descending aorta tnchea left bronchus pericardium pleun both 
% agi ner\ es and the diaphragm 

Its course is ^ ertical and in the mid line except for antero posterior 
delations which conform with the spine and slight lateral cur\a 
tures to the left from the root of Ac neck to Ae fourth dorsal 
\ertebra and at the diaphragm where it enters the esophageal fora 
men These dex lations are less pronounced m infants than m adults 

The length of the esophagus from the cricoid cartilage to the 
cardiac orifice is approximateh 8 to 10 cm at birth 14 to lo cm at 
three \ ears and 2o to 30 cm after pubert\ The distance from tie 
teeth (or aheolar border) to the cardia is approximateh as follons 
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The diameter of o mm in the new born gradually increases as the 
child grons but nide aariations occur between indmduaL of the 
s?i.Tae. agcb 

There are three normal constrictions (1) The cricoid at the 
beginning of the esophagus (2) the aortic where the aorta and left 
bronchus cross the organ and (3) the diaphragmatic where it passes 
through the diaphragm fhe first and third are more marked than 
the second 

In earh life the lumen of the tube is lined b\ a thin laaer of 
stratified squamous epithelium Although all the glandular ele- 
ments are present the number of deep glands is less tlian in the adult 
(3S6) 
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3 Ageiitsii (no detect ible lemniiit of a restricted iiiterx al) 

4 rist\ilacoinnixxTnca\mgAnt\ithctrvU\eaorpnm'ir> bronduxs 

(rt) Tsoplngus otherwise nomnl 

(6) Esoplngus di\idt<l mto upjier and lovxer segments b> 
regjomJ Stenosis atresn or agenesia the lower seg- 
ment commumoatmg with the trachea 

5 Doubling m a short ertont 
G DuerticuK 

7 C\sts 
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Treatment —The siu-gicol trcitnient of cases with traclieoesopha 
geal fistula has been notorioiislv unsuccessful (Dig 154) ^\iiere 
the obstruction is caused bs a wob in an otherw ise normal esophagus 
the fold nia\ be broken endoscopicalK xiitli good results Stenosis 
mav be oxercome b\ gradual dilatation with bougies Tlie proce- 
dure should alwaxs be done endoscopicalb and nt\er blindlv 
Ifepeated treatments raaj be necessary for months and ex in xenrs 
Congenital Shortening of the Esophagus —In tins exlremelv rare 
anomab the shortening of the esopbagus max be such that a portion 
of the stomach lies m the thoracic cavitx 
Dilatation of the Esophagus —This is alwaj’s the result of some 
form of stenosis the dilatation occurring aboxe the site of ohstruc 
tion Treatment comprises relief of the stneture 
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3 Agenesia (no detectable remnant of a restricted mtt^^al) 

4 ristulacommunic xtmgwith tbetrachtaorpnmarj bronchus 

(n) Lsophagus otherwise nonnal 

(&) Esophagus divided into iipjier and loner segments bj 
regional stenosis atresu or lagenesia the Ion cr seg- 
ment comiminicating n itli the tnchei 

5 Doubling in a short extent 
0 Dnerticuh 

7 C\ sts 
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Treatment —The surgical treatment of cases n ith tracheoesopha- 
geal fistula has been notorioiish unsuccessful (lig 154) TOicre 
the obstruction is caused b\ a neb in an othern ise normal esophagus 
the fold maj be broken endoscopicallv nith good results Stenosis 
mav be overcome bj gradual dilatation nith bougies Tlie proce- 
dure should almvs be done endoscopicallv and never blindlv 
Eepeated treatments ma> be ncccssarv for montlis and ev en v ears 
Congemtal Shortening of the Esophagus —In this extremciv rare 
anomal} the shortening of the esophagus mav be such tliat a portion 
of the stomach lies in the thoraac cavitv 

Dilatation of the Esophagus —This is alnavs the result of some 
form of stenosis the dilatation ocemnng above the site of obstruc- 
tion Treatment comprises relief of the stricture 
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diagnosis. — Thi-> raa\ be made bj the historv and ^oentgen-ra^ 
visualization of a blind poucli following the intake of barium flmd. 
(Fig 154) If the upper segment communicates tt ith the trachea, 
the mixture will pass through the tracheolironchial tree If an 
attempt is imde to pass an esophageal catheter, obstruction will be 
encountered 10 to 12 cm from the gum margin Esophagoscopy 
will confirm the diagnosis 

Prognosis —The outlook is hopeless Jlost infants die within a 
week of bronchopneumonia due to the aspiration of fluid into the 
bronchial tree 

Treatment —No satrsfactorj method has been found to carrj on 
the nutritional demands of the infant Rectal feedings and intra- 
venous glucose have proven inadequate in promoting growth and 
nutrition 

^arlous surgical measures have been emploved without success 
Gastrostoin> has proven ineffective as pneumonia practical!} alwajs 
results from regurgitation of the stomach contents into the trachea 
In an endeavor to prevent this, ligation of the esophagus at the 
cardia has been attempted prior to gastrostomv This procedure 
IS unsatisfactory as the ligature tends to tut through the esophagus 
Moreov er, secretions collect m the blind esophageal pouch and the 
infected content empties into the huigs 

In order to prevent the regurgitation of stomach contents, Levin 
has modified the gastrostomy as follows Under local anesthesia an 
upper left rectus incision is earned downward from the nb margin 
The stomach is retracted until the cardia is reached The sub- 
diaphragmatic esophagus and the cardiac end of the stomach are 
then mobilized by blunt dissection A rubber tube, passed under 
the esophagus, is used for traction After 1 cm of the mediastinal 
esophagus has been pulled into the abdomen, the cardiac end of 
the stomach and the esophagus may be brought into the w ound 
by traction on the tube The peritoneum and rectus sheath are then 
brought together by mattress sutures under the cardiac end of the 
esophagus and stomach and a multiple purse-string gastrostomy is 
performed distal to the exteriorized portion The upper and lower 
ends o! the wound are closed vvifti mattress sutures A rubber 
catheter is placed under the exteriorized portion and fastened to 
the abdominal wall with adhesive tape 

The angulation thus formed at the cardia, proximal to the gas- 
trostomy , prev ents regurgitation when milk is giv en througli the 
gastrostomy tube Perforations which occur m the exteriorized 
portion of the stomach make it adv isable to cut across it in tw o or 
three weeks and to reconstruct the gastrostomy 

Tlie second stage of the operation consists of a cerv ical esopha- 
gostomy At a future date, antethoracic esophagoplasty may lie 
performed to establish continuity of the gastro-mtestinal tract 
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Jejimositom\ has been found unsatisfactor\ 

Dmsion and closure of the fistula at its junction njth the trachea 
together mth a connection of tlie esophageal segments b\ a tube 
or modified AIurphA button has been su^ested, also exteriorization 
of the lower segment making a dorsal esophago-gastrostom' for 
feedmg purposes 

Lilienthal suggests a posterior mediastinotomi on the right ‘'ide 
to locate the fistula if possible If found it maj be ligated tJirough 
the esophageal tissue and the esophagus cut ana\ lea\uig the 
tracheal fistula sealed b\ the ligature The esophageal opening 
could be enlarged and connected n ith the upper segment a rubber 
tube tied in place The mediastmum ina\ then be packed and a 
gastrostom\ done The danger of aspiration would be diminidied 
and hter the question of esophagoesophagostonn could be decided 
on It Is questionable whether such heroic procedures are e\er 
warranted 

CARDIOSPASM— ESOPHAGISMTJS— SPASM OF THE 
ESOPHAGUS 

The conditions of spasm gencralh develop during mfanc\ and 
are defimteh le&s common in older children The patients exhibit 
difficult} m deglutition and often \omit immediatels thereafter 
The spasms ma\ be mtermittent or constant and are frequentl} 
accentuated b^ ner\ous excitement Manx patients take liquids 
well but hax e trouble m swallowing solid food Some can swallow 
onh warm or hot foods while others fax or cold The spasm dis 
appears under anesthesia 

There max be considerable difficultx or ex en inabilitx m passing 
a catheter past the spasmatic closure This should be done with 
great care and preferabl} under \ ision If food is gix en b\ gax age 
or durmg a period when the spasm is absent no xomiting occurs 
The ultimate progress is usuallx good 

Diagnosis This is made bx the climcal historx partictilarlx in 
hjpertonic infants or neurotic chddren and xisualization of the 
barium feeding bj fluoroscopx and roentgen rax Lndoscopic ex 
ammation max be necessarx to confirm the diagnosis and exclude 
the presence of anx ulceration which max produce the spasm 
Treatment It is interesting to note that following a barium 
meal and exposure to the roentgen rax for diagno'iis the ^pasrn often 
ceases Mliether this is due to the barium and its possible though 
unlikelx dilating effect or exposure to the rax s is unknown Re- 
moxal of the patient from his enxaronment intelligent nursing 
correction of ox eranxietx on the part of the parents or of the child s 
psxchic problems will often result in oire Bromides and pheno- 
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b'xrbital used m conjuiittiou with itropmt mij be tried tlioiigli 
their success is not striking Cises w Inch do not respond to medical 
treatment ma% require dilatation bj endoscopic instrumentation 

CATARRHAL AND FOLLICULAR ESOPHAGITIS 

Acute catarrhal esophagitis may occur at an\ age It is usuall\ 
secondar\ to acute infectious diseases catarrhal mfiamraatory pro 
cesses elsewhere in the gastrointestinal tract or to trauma pro 
duced b\ foreign bodies or hot liquids The edema and injection of 
the mucous membrane and underlying connectue tissue may he 
accompanied b\ superficial ulcerations The condition is seldom 
severe and may be asymptomatic or attended bj slight pain on 
swallowing Cool bland drinks cause the least discomfort 
Esophagitis maj also occur secondarily to diphtheria in which a 
tv^pical diphtheritic membrane is found Thrush % anola pseudo 
membranous infections syphilis and in\o!\ement of adjacent caseat 
ing Ij mph nodes are rare etiologic factors 
Chronic catarrhal esophagitis is very uncommon m children It 
may be a sequel of acute catarrhal m\oKement or be secondary to 
chronic cardiac or pulmonary disease 
rollicular esophagitis is cliaracterired bv enlargement of tlie 
mucous follicles which may exhibit superficial ulcerations The 
condition is much less common than the catarrhal ty^ie and is usu 
ally found m association with other diseases of the digestive or 
respiratory tracts 

ACQUIRED STENOSIS— STRICTURE OF THE ESOPHAGUS 

The most common cause of stricture of the esophagus m children 
IS the swallowing of caustics or strong acids Tlie pathology ma\ 

\ ary from superficial necrosis to complete destruction of the mucous 
membrane In sev ere cases the mucous membrane sloughs and is 
replaced by fibrous tissue winch contracts and produces stenosis 
Trauma caused by the swallowing of a foreign body or its remo\al 
may also produce stricture Diseases such as diphtheria syphilis 
variola caseation of adjacent lymph nodes mediastinal abscess and 
tumors are rare causatne agents The type folloyymg corrosive 
esophagitis is usually located in the upper third of the organ It 
may however occur at any zone and the stenosis may be annular 
or cylindrical The esophagus becomes dilated above the obstruc 
tion and food may rest m the distended portion for hours after 
ingestion 

Symptomatology — Although stenosis frequently follows corrosive 
esophagitis symptoms thereof may not appear until weeks or even 
months after the acute process has subsided Ihe children first 
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de\ elop difficult\ in swallowing solids Thej masticate their food 
an unusualh long time to make it as fluid as possible and frequently 
show e% idence of dj sphagia after it has been sw allowed Regiirgit-i 
tion often occurs and m se\ere cases e\en liquids cannot be swal 
low ed JIarked emaciation follows unless means are pro\ ided to 
supph adequate nutrition 

Diagnosis — ^Aith a histoiw of swallowing a corrosne, followed 
b\ dysphagia and regurgitation, the diagnosis is made easih In 
cases less ob\ious it is noticed that there is progressne d\ sphagia 
especialh of solids and regurgitation of food which shows no gastric 
digestion Barium feeding \isuahzed fluoroscopicalh and bi roent- 
gen ra% and endoscopic examination, conflrms the diagnosis Blind 
passage of a catheter is a dangerous procedure 

Treatment —In corrosne esophagitis surgical treatment should 
not be instituted until three or four weeks ha\e elapsed and the 
acute SI mptoms ha\ e subsided The procedure m almost all cases 
comprises gradual dilatation of the stricture by bougies under endo- 
scopic \ision The endoscopic treatments may be required for 
months or e^en years to maintain adequate dilatation In cases in 
which It IS impossible to pass even the smallest bougie, gastrostomy 
should be performed Retrograde dilatation through the cardia is 
at tunes feasible 

In gastrostomv patients every effort should be made to maintain 
nutrition through adequate intake of railk, fruit juices cream eggs 
olive oil powdered vegetables and predigested starchv foods It 
IS important that sufficient amounts of vitamins and minerals be 
mcorporated in the diet 

Most cases which survive the acute esophagitis and raaintam a 
satisfactorv nutritional state w ill respond to endoscopic dilatations 
Only the most sev ere tvpes require gastrostomv Plastic operations 
for restoration of the esophageal lumen are ill adv ised in children 

REMOVAL OF FOREIGN BODIES 

With the present methods of removal of foreign bodies bv means 
of the esophagoscope it is rarelv necessary to perform anv surgicvl 
operation upon the esophagus However, if the foreign bodv is so 
impacted m the cerv ical region that its remov al bv endoscopic means 
IS impossible or unsafe, externa! esophagotomv should be performed 
\pproach is made through an incision on the left side of the neck 
along the anterior border of the stemo-cleido-mastoid The muscles 
and carotid sheath are retracted and the esophagus brought into 
view The foreign body is removed through a longitudinal mci'«ion 
m the organ The w ound is then meticulouslv closed w ith a double 
row of sutures and ample drainage is mstituted to prev ent meiiiastin 
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itis De\elopment of the latter is often fatal Foreign bodies 
located near the cardia which cannot be extracted endoscopicallj 
maj be remo\ ed from below through a gastrotomj approach 

RETROESOPHAGEAL ABSCESSES 

Retroesophageal abscess occurs ^ erj rarelj The usual causes are 
the same as those of retropharyngeal abscess also pleuritis peri- 
carditis, ulceration by a foreign bod\ m the esophagus ulceration 
In a tr.icheotoni\ tube, suppuratne mediastinal lyanphadenitis and 
spinal caries Ihe abscess forms behind and around the esophagus 
Symptomatology —There is no characteristic s^ mptomatologj 
In addition to fe\ er and dy sphagia dj spnea and cough ma^ be pres- 
ent The diagnosis is made b\ the histor\ , distortion of the esopha 
gus and presence of mediastinal swelling exhibited by roentgen-ray 
The abscess ma\ rupture into the esophagus and heal spontane- 
ousls More frequentls , howexer, rupture occurs into the trachea 
bronchus or lung producing purulent bronchopneumonia Death 
may also occur from pressure on the \agi or from asphyxia through 
compression of the trachea WTven recognized, the abscess max be 
incised and drained through the esophagus by means of the esoph- 
agoscope The prognosis, howex er, is poor 
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CH\prLU WMI 
'llll \BDOMINAL ^\ALL 
APPLIED ANATOMY OF THE ABDOMINAL WALL 

Due to the tnn&\er{>e arrangement of the Danger lines of skin 
cleavage vertical scar& tend to widen whereas horizontal ones 
generalh produce a casual scariest scar 
Muscles —The muscles of surgical importance comprise three 
groups (1) Anterior consisting of the recti and pvriformis (2) 
Lateral the taternal and internal oblique and transv ersalis and 
(})losterior the psoas quadratus lumborum latissimus dorsi and 
lumbar fascia Tiie strong rectus sheath completeli env elopes the 
muscle m its upper three-fourths below the semilunar fold of 
Douglas the posterior sheath is wanting 
Blood Supply —This is mainh from the superior and inferior deep 
epigastric arteries also the musculophrenic superficial epigastric 
superficial line and external pudic 
Nerves — T1 e innervation of the abdominal wall is chiefly from 
the lower six intercostal nerves Thev are so distributed that the 
skin and parietal peritoneum are the more sensitive layers After 
piercing the hast of the diaphragm and the transv ersalis mincle the 
seveiitli to tenth dorsal nerves pass forward between the internal 
and external oblique muscles to the posterior rectus sheath and 
thence through the muscle and anterior sheath to supplv the skm 
arta from the xiphoid to just below the navel The eleventh and 
twelfth nerves pursue a similar eourbe and supply the lower ahdom 
inal wall to the pubis 

Afttr penetrahng the psoas muscle and running forward on the 
surface of the quadratus lumborum the ihohv pogastnc nerv e passes 
forward between the internal oblique and transversahs muscles to 
wathin 1 to 2 cm internal to tl e anterior supeiior spine It then 
passes through the internal obi qiie to continue its course between 
tlie two oblique muscles finalK piercing the external to become 
subcutaneous above and to tbe outer side of the external ingumal 
ring The ilioinguinal nerve pursues a parallel course I cm below 

( 397 ) 
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the ihoh\ pogastnc and passing through the inguinal canal n ith the 
spermatic cord emerges throiigh the external ring to become sub- 
cutaneous The genitocrural ner\e upon reaching the inguinal 
ligament '«nds one branch through the inguinal canal to suppK the 
scrotum and adjacent part of the thigh and a second to the zone 
of the femoral tnangle 

Pam —The spinal ner\ es communicate n ith the s\ mpathetic 
(splanchnic) b\ means of the gra\ rami (\isceral) and the nhite 
rami (^ asomotor) The parietal peritoneum is extremeh "^ensitiN e 
to pain and ivhen irritated produces reflex spasm of the oierhmg 
muscles ^Miereas organs nhieh ha\e onh a sjanpathetic mneiaa 
tion such as the \ isceral peritoneum omentum a isceral mucosa 
luer gallbladder spleen pancreas and kidne\s do not register 
either pain or tactile sensation the neck of the gall bladder the 
bihar\ ducts and the ureters are extremeh sensitne to pain The 
mesenterv has non localizing sen'^ation leading to epigastric distre s 
and nausea traction upon it hoive\er roa\ produce colic 

Visceral reflex arcs cam impulses from irritated abdominal \is 
cera through the splanchnic graa rami and loner intercostal or 
lumbar ner\es to the o\erhing parietal muscles the resulting 
spasm of the latter produces inxoluotan rigidit\ of the abdominal 
nail The area of muscle spasm usualh 1 es directh o\er the focal 
pathologN In infants hoirercr kt/perestkesia of the skin w often 
more pronounced than muscular rigiditij 

Peristalsis —The \agus is the motor nerve of the stomach and 
intestines peristaltic movements in the latter are initiated bv the 
intrinsic ganglia of \uerbach and Meisner The \ asomotor nerv es 
inhibit peristalsis 

Incisions —The abdominal wall in infants is thin espccialK m 
the mid line and vertical incisions tliroueh thelinea alba should be 
avoided \ paramedian approach Itolocm laterad isdefinitclv 
preferable After the antenor rectus sheath is opened the muscle 
IS separated from the Iinea alba and gentlv retracted outward the 
posterior sheath with the transversalts fascia and peritoneum is 
then elevated between arterv forceps and opened carefullv during 
inspiration In closing wounds the pentoneal edges should ht 
meticu\aas^v approximated with No O or No 1 plain catgut other 
wise a tab of omentum mav herniate and favor wound gaping 
The anterior sheath is closed with No 1 chromic retention sutures 
of silkworm or dermal are also adv isable Infants and v oung chil 
dren are especiallv subject to dehiscence and it is best to support 
the wound for at least two weeks bv broad adhesiv e straps cov eretl 
w Ith a muslm binder 

Some surgeons prefer a transrectus incision splitting the muscle 
at the junction of its middle and outer thirds or temporanlv dis- 
locating it inward after the antenor sheath has been div ided (Kara 
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inertr) Both methods injure the nerve suppK , damage to the 
deep epigastric veins maj .also cause troublesome bleeding The 
adv antage of the transrectus approach is that it is rapid and v\ ell 
svuted to elongation for exploration 

The McBurnej (gridiron) incision is a muscle-splittmg technic 
The skin is incised parallel to Poupart’s ligament (or transv erselv ) , 
the external oblique aponeurosis is div ided obhqiielv in the direction 
of its fibers and the internal oblique and transv ersahs muscles are 
bluntlj divulsed transverselj , the transversahs fascia and perito- 
neum are then opened transverseh It is ill sutted for enlargement 
or a<lequate exploration, also m purulent pathologies requiring 
drainage the incidence of postoperative hernia is higher than m 
the tnnsrectus approach The incision has lost much of its former 
popularity 

THE UMBnjCUS 

During earlv fetal development the loner ileum and cecum are 
contained vv ithm the umbilical cord outside of the abdommal cav it\ , 
being later nithdrann therein The peritoneal covering extending 
into the cord is also gradualh retracted and at birth presents as a 
slight depression at the umbilical ring Defective mtra-abdominal 
retraction of either the intestine or peritoneum eventuates m hernia 
into the cord 

Follon mg ligation of the cord the umbilical ring closes as follows 
The stump, covered bj amnion, dries and sloughs off and the granu 
lating area becomes epuhehahied , the superficial fascia transv ersahs 
fascia and peritoneum fuse with the skin and produce tht thin 
cicatrix which norraallj covers the umbilical ring, also the rectus 
sheaths do not quite come into contact Fibrous obliteration of 
the hvpogastric arteries and urachus strengthens the lower hall of 
the ring and tends to pucker the umbilicus inw ard, w hereas oblitera- 
tion of the large umbilical vein leaves a definite weakened area in 
the upper portion It is through this hiatus formerlv occupied b> 
the umbilical v ein, that infantile and adult types of umbilical hernia 
evaginate, the rounded protrusion appearing above the cicatricial 
depression (The varieties of exomphalos and their treatment are 
discussetl in the section on Umbilical Hernia ) 

Anomalies — -Vnomahes of the omplialo-me^enteric duct or of the 
urachus mav result m fistula, evst or diverticulum formation 
Those of the former are discussed under “Meckel s Diverticulum ’ 

The urachus, connecting the urinarv bladder vvith the allantois 
normallv becomes obliterated during the fifth month of fetal life 
and forms the v esico-umbilical ligament Its persistence mav be 
evidenced at birth bv the presence of an umbilical sinus or fistula 
or the condition mav dev elop after months or v ears The discharge 
mav be mucus pus or urine 
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Treatment —In sums cases with absence of urnnr\ (Iisc1nr|:e nn 
ittempt ma\ be m'ide to obliterate the tract In the injection of such 
escharotics as Cutler s solution Aunnan fistula Iio\\c\cr should 
necer be injected with caustics its treatment comprises excision 
after the c^ stitis has been relicstd 

Omphabtis m the Newborn — The umbilical c-ord stpirites 
normall^ about tlie fifth da\ and epithehzation is complete b\ the 
twelfth to fifteenth Infections delax healinp and the stump nia\ 
become excoriated and exude pus occasionalh true ulcxratioij 
de\elopsand rareh ganjp^ne 

Treatment Prophi Ia\is comprise^ aseptic obstetrical technic and 
drcing of the cord with antiseptic dusting powders such as hone 
acid salic\ he acid and starch iodoform or tlmnol iodide In the 
presence of mild infection ] per cent sihtr nitrate imi be appliwl 
dails Cultures should alwaxs be taken for occasionalh tetanus or 
diphtheria de\ clops m the stump In such cases 1000 units of the 
specific antitoxin should be injected sulieutaneoush In se^CPt 
infections with redness and infiltration of the surrounding tissuc'< 
warm wet antiseptic <lressings arc indicated Vbscxisscs require 
incision and drainage 

Gangrene is a rare complication which occurs chiefly m premature 
infants from filth As the process dc\ clops a greem h black area 
appears surrounded b\ a red areola Wicn the slough imohcs a 
considerable portion of the abdominal wall fatal peritonitis usinllj 
results or rareh a fecal fistula Treatment consists m the apphti 
tion of continuous warm antiseptic dressings Sterilization ma\ he 
attempted with the endotherm coagulation camnt Jlcpeated 
small blood transfusions are supportne 

Omphalitis m Older Children —Dirt and sebaceous material 
often collect m the umbilicus of children T ri thcim ulceration or 
granuloma ma\ result therefrom and rareh inspissated material 
forms a concretion (cholcsteiifoma) Chnmic inflammation is gtner 
alh due to dirt eczema M-phihs or tuberculosis 
Treatment Cleanliness cures most ca ts At times it is iicccs- 
sar\ to dilate or di\ i<le the nnihihtal nng in t rdir to kccji the jnrts 
clean \nti5cptic dusting powers* such as hone acid <r tin mol 
iodide nni lie applied after bathmg Indolent gr imihtioiis should 
be cauterized with 1 per cent siher nitrate ruhtrculo^ia and 
s\philis require sNsteinic treatment 
Umbilical Hemorrhage — Ilemorrhnjp; from the iia\el ma\ he 
accidental or idiopathic In the fonner bleeding occurs from the 
umhihcai \cssch and in the latter frtm tl c umhihcal tissues 
Accidental Hemorrhage max follow improper ligxtion awilsion or 
premature separation of the cord TIiis ti-pe of bleeding is extremoh 
erious and the infant max become exsanguinated rapidh ilie 
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blood \oluine at birth ib onl\ one-nmeteenth of the body tight 
(2o0 to 300 cc ) *1011 the Jos’? of a few oimces is often fatal 

Treatment — ^^’here•^s oozing maj be controlled bj the application 
of st^ptlcs and pressure compresses frank hemorrhage requires re- 
ligation A short stump ma\ be ligated b^ first transfixing it with 
t\\ 0 straight needles inserted at right angles to each other and t\ mg 
the hg iture btne ith them Iransfiision is iirgcnth indicated if the 
loss of blood has been exccssne 

Idiopathic Hemorrhafe is a xirietj m which spontaneous bleeding 
i ccurs from the umbilical tissues T-he causes are manifold and but 
little understood Trauma prematuntj sepsis and congenital 
Syphilis appear to be factors The bleeding usuallj occurs after 
the cord has separated and the condition is often associated w ith 
hemorrhage in other parts of the bod\ luer spleen kldne^s 
peritoneum spinal cord nose and si m 

Treatment —The cause should be treated if determinable Local 
measures comprise the application of firm drj dressings with or 
without astringents Adrenalin locaII\ is of questionable value 
The administration of calcium is based upon a false hypothesis that 
the blood calcium content of the new born is low it is actually rela 
tively high Specific treitinent comprises the injection of whole 
blood either mtravenoush or intramuscularly mtrapentoneal injec- 
tion IS ill advised Should a donor be unavailable horse or rabbit 
serum mav be substituted 

Tumors of the Umbilicus —These comprise the following w arts 
papilloma fibroma angioma sebaceous and dermoid evsts At 
times the tumors are congenital Cysts oceasionallv develop to a 
considerable size and become infected AAarts papilloma and 
angioma mav be treated bv fulguration cysts and fibroma should 
be excised 

THE PERITONEUM 

The peritoneum exercises a vital role in lealth and di->easc 
Composed of flat endothelial Jikeirolygonal cells on a thin basement 
membrane it lines the abdominal cav ity and intimately invests tie 
contained v iscera It is closelv associated w ith an imderh ing lav er 
of strong fascia except at certain places where fat and connective 
tissue occur 

Blood and Lymph vessels — The blood supply is derived from 
the abundant vascularity of the abdominal wall and viscera ^en 
ous return occurs chiefly through the inferior v ena cava and to a 
less extent the portal svstem Hie ricli lymphatic network drams 
ilmecth into the aldomiml Ivinph glands and through the Ivmph 
channels of the diaphragm into the mednstii al nodes Tlie thoracic 
duct IS essentiallv a collecting vessel for the lacteals and its drainage 
of ly mph is negligible 
2G 
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Nerves —The pinetnl pentoneum fc» miier\ 'ited through the low er 
iiitercost'il and lumbar ner\es whereas the peritoneum co\ering 
the central portion of the diaphragm is supplied b\ the phrenic awl 
the peripheral part b^ the intercostals Irritation of the'^c resj>ec- 
ti\ e peritoneal areas produces pain that of the parietal peritoneum 
IS referred to the o\erl\ing alidominal wall the central diaphrag 
matic area to the neck and shoulders along the trapezius muscle 
and the peripheral portion to the lower costal and upper abdominal 
areas Diaphragmatic pleurisv ma\ thus simulate an intra al dom 
inaJ legion The m ceral 'peritoneum la innenatetl through the 
s\*mpathetic s\stera and is insensible to such stimuli as tutting or 
burning Inflammation hoa\e\er produces pain likewise traction 
upon the raesenter\ -Vpparcnth the sensoia fibers which register 
pain accompan\ the s^mpatbet^c 
The peritoneal caaita ma\ be considered a potential space con 
taming hut a few cubic centimeters of thin serum which permits 
Msceral mo\ement wathout friction Closet! m the male the caMt> 
communicates evtenialK in the female through the Fallopian tubes 
uterus and aagina (a potential source of infection) 

Spaces and Foss* Certain spaces and fosNT of the peritoneum 
are concemtd rtspectneh with the localization of suppuratne 
processes and the dea clopment of interna! hemiie 1 he Siibphrcnic 
bpaceabo\ethetrans\crsenie«oco!on tontammgthclner stomach 
duodenum spleen and pancreas is dixidetl into a right and left 
half b\ the falciform ligament Purulent eaiidates ma\ accumulate 
between the diaphragm am! h\er (sulKhaphragmatic abscess) or 
beneath the Iner (snbhepatjc al>sces>) The I^s er Peritoneal 
( aMt\ a huge fos^a between the stomach and posterior parietal 
peritoneum communicates with the greater canta through the 
foramen of ^^lnslow The caait> becomes in\ohed in difTuse gen 
eral peritonitis and m rare instances loops of small intestim. ma\ 
in\ aginate through tlie foramen and become strangulated 
The Lumbar Gutters or fateral fo te of the mid abdomen con 
tain the ascending and descending colon and functu n as dependent 
resen oirs for the collection of peritoneal exudate The Pehi or 
lower abdominal ca\It^ I^ small in infants and aoung tbildren and 
badennl ifiaasion reaihlN prcAckt^ se wr\\ inA'aVwhtN 

Peritonea! recesses ma> al ooccurinthcduodcno-jejuna! iltocctal 
and sigmoidal regions I^ops of gut oteasionalh im aginate therein 
and produce internal hernia (Refer to Internal Ilomia ) 
Congemtal Malformations —Rotation of the gut ma\ Ik inter 
niptcd at ane point and thereba produce peritonea! malformation 
Peritoneal band folds or fo ar raa\ al-o le o^cr or under 
de\ eloped Tlie chief congenital membranes of surgical intere>t an 
(1) 1-anc s kmk a band stretching 1 etween the terminal ileum and 
pehic peritoneum and (2) Jack'ons membrane spreading out 
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from tlie p-inetnl pcntoneum to the ascending colon and often 
adherent to the omenum Lnless the membranes produce definite 
6\ mptoms thc\ should not he disturbed 

THE MESENTERY 

Abnormalities — The raesentera of the small intestine raav be 
abnormalh lengthened or shortened whereas that of the large bowel 
IS subject to numerous abnormalities due to incomplete peritoneal 
fusion or arrested rotation A long mesenter\ to the cecum pro- 
duces cecum mobile the ascending colon mas exhibit a free 
mesenter\ the normaUs short mesenters of the descending bowel 
ma\ begreath lengthened and in rare instances the small and large 
intestine maj ha\ e a free common mesentery 

Injunes — The mesenteric blood \essels Jvmphatics and lacteals 
maa be damaged through operatne trauma or crushing injuries 
Man\ of the arteries are terminal \esseLs and the division of a main 
branch such as the ileocolic in appendectomv mat lead to intestinal 
mfarct and resulting gangrene Ertensi'e traumatic thrombosis 
mat also result m devitalization of the gut and the damage of 
smaller t essels ma\ cau«e mesenteric hematoma or hemopentoneum 
Although the intra abdominal hemorrhage m severe injuries ma\ be 
due soleh to mesenteric bleeding in roost instances other viscera 
are involved especiallv the liver or spleen 

Thrombosis — Jlesentenc thrombosis ma\ result from trauma 
infection strangulation or volvulus (Refer to Appendicitis Strang 
ulated Hernia and \ oU ulus ) Tlie gut becomes edematous dark 
in color and filled with blood and the latter mav appear m the 
stools Lnless the circulation is reestablished gangrene and pen 
tonitis eventuate 

Mesententis — Inflammation of the mesenterv accompanies 
intraperitoneal infections In chronic mesenteritis (tuberculous) 
the mesentery becomes thickened and shortened and the enlarged 
Ivmph nodes mav fibrose calcifj or caseate 

Tumors and Cysts ol the Mesentery — Pnmarv tumors either 
Ivmphoblastoma or sarcoma are rare Cvsts are more common 
Fwing clabsifies them as follows (a) Chyfous Cysts These are 
either dilated Ivmpliatics or Ivmphangioraata The' mav occur m 
the mesenterv or omentum and contam clear fluid or chv le 
Enteric Cysts These mav an&e m the mesenterv or in the intestinal 
wall also m Meckel s diverticulum persistence of the omphalo- 
mesenteric duct or from displaced portions of intestine Tliev are 
lined with epithelium and contam mucus (c) Deniioid Cysts The 
cvsts occur rarelv are lined with epithelium and contain hair and 
sebaceous material (tl) ^ep}Togenle Cysis Originating in the 
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retroperitoneal spaeo, probabK from remains of the Wolflian IkkIv, 
the c\sti> (le\cIop slowh and project into the peritoneal ca\it%. 

Symptomatology —f’\ sts nia\ Iw a-jjmptomatlc or prixluce <hV 
tomfort through tiiffginc upon the me^nterj*. In rare instantx-s 
the} inaj cau«e \ oh ulus. 'Flic tumefactions are non-teiKlcr and 
are mo%able latcrall\ 

Treatment.— Ch\loiis aixi dermoid c>sts should be eiiucleatc<l 
eautiousl} in order to a\oid damage to the mc'enterie ^es.■^<h. 
Serous and liemorrhagu c\sts ina\ be asj)lratc<l. I'ntcric t}sts 
often require intestinal reM.xtion. 

THE OMENTUM 

Tlie omentum is an ixccssiie reilundanty to the /eft and down- 
ward of the dorsal niesogastriiiin. 'riu* anterior and jxisttrinr 
lamella*, at 6rst compose<l of two lasers eaib, fuse early so that tlic 
les«er sat is liimteil b\ the curxatnrc of the stomatli and the jioste- 
nor lasers arc fused to the traiisiersc mesocolon. 

The structure is highi} sasciilar and contains niiinermis cxil 
nests, the progenitors of wandering phagoestes which apjH’ar in 
peritoneal irritation. Its mo\ement is totalis extrinsic, respirator} 
excursion, pcnstalsis and posture lieing the factors which influeiicx* 
its change of position Rapid adhesion to inflammator} foe! atul 
foreign hodics results from its ex<x?ssi%e exudation of fihrln. 

Abnonnalities.— The omentum mn} lie o\erdc\ eloped, aplastic, 
or absent, it max aho exhibit clefts, fenestra, fiislonal failure of its 
leases, or aecessorj omenta .\II of the foregoing arc rare. The 
length and fat content are normal!} quite x anable and in earl} child- 
hood the short frail omentum offers Imt diglit protection in delimit- 
ing peritoneal infections 

Injunes.— Omental hlce«ling exhibits little tcndencx to sponta- 
neous hemostasis and crushing or tearing injuries are accxirduigly 
dangerous from the standpoint of Iieinorrhage In suturing rents 
in the omentum, care iniiit Ik* exeixi'xxl not to perforate an} hlo<xl- 
xessels as an extciisixt* heinatonia occurring lietween its leaxes 
max lead to infection or txbt foniiation In theah'c*nct of infection, 
<liscx)nntcte<l portions of tlie omentum l)eixime n*\astiilari/ed 
through iwrltonea! adhesions and surxixe; in a septic fithi, hoxrcxer, 
thex hccomo necrotic 

Omentitis.— Inflamm.'ition of the omentum cximmonly aifom- 
panits liacterinl mxasion of the ixritoneal c-axitx. The proct-vs is 
liiglil} protextixe and tdids to delimit the infixtion. Omentitis 
ni.i\ nl'O follow operative trauma, iKirticailarlx if the stnirtiire has 
l>een ligntwl with silk, and iii rare insfantx*s it max result from 
metastatic or embolic origin Toxsionof the omcntuni nirc*ly ilexelojis 
in childhood and is tisuall} associated with hernia. Tlie «}mpfoms 
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of acute ibdomiml pnin nause*! \oiniting tenderness and muscle 
spasm raiimc those of stranguKtid hernia or appendicitis \lthough 
spontaneous cure ma\ follow exploration is safer for the torsioned 
segment ina\ become gangrenous Chrome omentitis occurs com 
monh in tuberculous peritonitis the omentum becomes shortened 
thickened and matted into a firm mass 
Cysts —"N erj infrequentlj easts develop from hemorrhage l\m 
phatic block or necrosis Fetal inclusions (dermoid and teratomas) 
and cj stic 1\ mphangiomas are exceedingh rare 
Tumors —Solid tumors arising between the leaaes of the omen 
turn are rare Thej comprise lipoma fibroma and sarcoma 
Omentula (Appendices Epiploic®) —Omental tabs are subject to 
inflammation adhesion torsion and gangrene Adherence to a loop 
of adjacent gut ma^ produce intestinal obstruction or cause detach 
ment of the omentuK Lj mg free m the aMommal cavits the tab 
raai become castic or calcified Torsion of an appendix epiploica 
nn\ eaentuate m hemorrhage chronic inflammation fat necrosis or 
gangrene 

INTRA-ABDOMINAL INJURIES 

Sea ere intra abdominal injuries ma\ result from either crushing 
or penetrating trauma In the former \aneta blows kicks and 
especialla run oa er accidents are common causes in the latter stab 
or bullet wounds 

Although crushing of the abdomen without evidence of intra 
abd minal damage is capable of producing shock in the great 
majontv of instances the condition is associated with intra abdom 
iml bleeding or the rupture of a solid or hollow aiscus or both 
Such cases often present a graa e diagnostic problem The salient 
differential symptomatology between perforation of a hollow viscus 
and that of hemorrhage is frequently clouded by the element of 
shock In the final analysis the important factor is to determine 
whether or not an intra abdominal lesion has occurred which 
demands immedate surgical interaention 

Shock aad Hemonhigw Mwclv caw be deterawwed hi careful 
examination In shock the child is pale w ith moistened brow cold 
extremities and lies quietly the temperature is subnormal the pulse 
rapid and of low pressure and the quantitatia e and differential av late 
ceil counts remain normal In tl e presence of 1 emorrl age restless 
ness and especiallv thirst art evidenced the pulse rate n^es pro- 
gressively and leiikocv tosis is present 
Intra abdominal Bleeding —In profuse intra abdominal bleeding 
the entire abdomen mav be tender and there mav be flank dulness 
on one or both sides In nm-over cases a wl eel mark across the 
right or left upper abdomen suggests tl e jirobabil tv of rupture of 
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the In er or Spleen respectively and in the mid or lower abdomen, 
rupture of the mesenteric vessels or small intestine 

Rigiditv of the abdominal musdes occurs in both hemorrhage 
and intestinal perforation ^Mien focalired at the site of injurv it 
IS often difficult to differentiate reflex involuntarv rigiditv from 
\ oluntarv spasm due to intramural hemorrhage ith perforation 
of the intestine a crescentic subdiaphragmatic air bubble is often 
demonstrable m a flat roentgen ra\ plate 'S aluable time however 
should not be wasted in attempts to make a refinevl anatomic diag 
nosis Diffuse ngidity denotes either mtia abdominal hemorrhage or 
perforation and is a deffmte indication for immediate laparotomy 
Blood m the catheterized unoe signifles kidnev concussion or 
laceration If no urine is obtained a fen ounces of warm hone 
acid solution should be mjecterl into the bladder failure of the fluid 
to return indicates bladder rupture 

Gun shot or stab vounds of the abdomen demand immediate explora 
tion. The course of the bullet is generallv determinable if a point 
of exit occurs and the surgeon mav anticipate the probable lesions 
in the absence of exit the pathologv is onlv conjectural Bullet 
w ounds through the epigastnum often cause perforation of the trans- 
verse colon stomach pancreas and diaphragm In suspected dam 
age of the pancreas careful examination of the vi>cussbould be made 
bv opening the gastrohepatic omentum or transverse mesocolon 
an ov erlooked pancreatic perforation is usuallv lethal The small 
intestine should be examtnetl throughout its entire length as multiple 
perforations are common In low abdominal vrounda the bladder 
sigmoid or rectum mav be perforated In stab wounds the lesion 
is generallv focal and confined to the superficial viscera 
Hemorrhage mav occur from the rupture of a single ves'vl mul 
tiple ves'sels or a solid vi-nCus In crushing injuries the bleeiling 
areas are frequentlv multiple intestinal me^ntenc and omental 
The hemorrhage from a guillotined liver or spleen is commonlv 
profuse 

Prognosis The immediate outcome depends chieflv upon the 
degree of shock and hemorrhage Extensive bleeding mav cause 
almost immediate death -kbout one-half the ca^es of perforation 
recover if operated upon within six hours after twentv four hours 
few survive In rare instances a small perforation mav become 
spontaneouslv occluded and ev entuate in recov erv or abscess forma 
tion Fecal fistulie developing from high lesions produce rapid 
emaciation whereas those of the large bowel usuallv clo^ sponta 
neouslv Pancreatic damage is especiallv serious and mav cause 
considerable digestion of the abdominal wall during convalescence 
Indications for Operation. — In the presence of <lefimte signs of 
intra abdominal hemorrhage or perforation or of a cracenlic »nh~ 
diaphragmatic air bithUe immediate operation is imperative 
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Iiwoluntan muscle spasm v.ith or v.ithout rebound tenderness is 
also a positne indication for Hparotrmv Cases m which doubt 
exists after careful examination and observation arc best explored 
an overlooked perforation almost a!«avs eventuates in septic 
peritonitis 

Preoperative Treatment In the presence of prav e six ck surpic il 
intervention is best withheld tempormlv lie patient should be 
placed u\ bed with shock blocks at the foot ai d wTapped vn warm 
iilankets surrounded bj hot water bottles Iransfusion is the ideal 
thtrapv for shock as a substitute 10 percent pliicose in pin siologit 
saline mav be administered b\ plilebociv sis \fter the ilngnosis 
has been determine<l morphine or its ilenvatives should be given 
hvpodermaticallv to allav pain In cases of profuse liemorriiage 
the lower extremities inav be bandaged from below upward to con 
serve the depleted blood stream Hie ailvisabibtv of abdominal 
pressure is questionable m tl e presence of iierforation it is con 
tramdicated 

Operation The exploration should be well planned and speedilj 
hut thoroughlv performed prolonged proeediires are badh borne 
1 ther anesthesia is usualiv erapIo\e<l spinal is inadvisable During 
the operation a continuous infusion of saline solution with o per 
cent glucose is supportive a few minims of atlrenahn hvdrochloride 
ina> be added thereto I nnee-essarv txpisurc to chilling si ould 
be carefullv avoided 

The site of approach nnj be determined b\ focal signs in their 
absence a mid split rectus incision is performed sufRcienth large to 
permit of thorough exploration ^\arm moist pads should be at 
hand to prev ent ev isccntmn Bleeiling vessels are promptlv ligated 
damage to a large mesenteric trunk raa\ ret\uire intestinal resection 
Hemorrhage from a ruptured liver imv be controlled bv pressure 
with lot pads searing with the cauterv or bv mattress sutures 
passed on round niedlts and tied hghtiv hplcnic injuries are ill 
suited to suture and splenectomv is generally preferable Damage 
to the pancreas necessitates drainage 

Perforations of the intestines are closer! bv inversion the suture 
line being reinforced w itb an omental lab in cases ( f sev ere intes- 
tinal damage segmental resection is safer than extensive plastic 
repair Pollowing the closure of gut perforations most surgeons 
elect intraperitoneal drainage The drains should be inserted so 
as not to contact the former site of leakage 

After completion of the ptntoneal toilet tlie omentum should 
be reinspected for bleeding points as omental oo7ing exliiluts little 
tendenev to spontaneous hemostasis In tl e absence of perforation 
resection of damaged portions of the omentum is unnecessarv as 
thev become rapidiv rev astulanzed 

Bladder perforations are closed bv inversion suture aii inclwel 
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Imt, catheter is then pisHil throtigli tlie urethra and retameil fur 
tnoneeks L-idnej lesions are subject to femponzation Afotalh 
crushed organ will require rcnio\'iI less serious lesions ini\ he 
trcatetl conscrMtneh as the kidney posse ses considerable inherent 
reparati\epower Occasionalh alate Iudroperinepiirosisde%eIops 

Postoperative Treatment Hemorrhage cases are replaced m bed 
in the shock position and those with perforation in the lowler 
posture Body warmth is maintained b\ blankets and hot water 
bottles and ample saline solution is administered through lispo* 
dermocKses or infusions Camphor md cafTeine mac he helpful 
stimulants during the first twentc four hours Blood transfusions 
are of greatest value 

MESENTERIC LYMPH NODE DISEASE 
(AIe'^entfric LyMP1LU)EVTTH) 

Although there are man\ possible explanations of the etiologj 
and pathogenesis of h mph node disease modern thought emphasizes 
the importance of considenng the affection as a clinical entitc Tlie 
adenitis ma\ be secondare to focal mtra abdominal pathologc or 
to infection elsew here especially of the upper re^piraton tract and 
tuberculosis appears to be a causatne factor in onh a mmont\ of 
cases 

Anatomy Me id lias shown that the number of mesenteric nodes 
at birth ma^ \ar\ from 30 to 300 The' are arranged m thrc’C 
groups as follows the first are situated near the last anastomosing 
branches of the mesenteric sessels before the intestines are reached 
the second m the \icinit\ of the next larger anastomosing hrauclits 
and the third at the root of the mesenter% Those at the mesenteric 
root are the largest and toward the intestines the glands tend to 
become progress!' el' smaller 

Lymph Node Infection —The in'estigation of Arnold and others 
indicate that man' organisms penetrate the intestinal mucosa and 
are destro'etl b\ phagoc'tes in the me&enteric honph nodes and 
h'er It al o seems probable that the nodes ma\ beaime imaded 
tliTough hematogenous infection Although substantiation of rc 
cent experiments showing the occurrence of blood stream infection 
with pathogenic organisms in otherwise normal indi'iduaK is not 
constant the teachings of Adami AKarez and He\d emphasize 
the consideration of subinfection from the gastro-intestinal tract as 
a cause of man\ s'Tidroraes not the least of which i» mesenteric 
Ivmph node mxohement Here as in mam disease proexsscs 
sensitization is probabI\ a factor 

Protective Mechanism —The abilit' of the hmpli nodes to filter 
out pathogenic organisms is well illustrated b' the experiments of 
Drinker He concludes a hmph node will filter practic-ally all the 
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bacteria that enter it proMiltd it is not massaged nor compressetl 
The empirical practice of adMsmg absolute rest in the presence of 
acute superficial adenitis is in accord ince w ith such mcws Follow- 
ing this fine of thought, the administration of cathartics m the 
suspected presence of mesentenc adenitis w ould be harmful through 
the production of hi, perperistalsis and straining at stool From the 
wealth of evpenmental evidence it appears that the mesentenc 
hmph nodes not only absorb bacteria, their to\ins and other sub- 
stances from the gastro-intestinal tract, but also those from certain 
generalized diseases and metabolic disorders 

Etiologic Factors — The mesentenc nodes are best considered as 
an integral part of the Ijmphatic system rather than a separate 
entitj , and manj agents other than focal infections ma\ be asso- 
ciated with or cause their enlargement upper respiratoiy infec- 
tions, influenza, acute anterior poliomvelitis. the acute exanthems, 
especialli scarlet fe\er, tjphoid fexer and certain ulcers of the 
intestine, granulomatous diseases such as tuberculosis sx'philis, 
actinomjcosis and Hodgkin’s disease, malignant tumors and leu- 
kemia, deficiencj diseases such as rickets, scur\>, pellagra, and 
others, as well as status !\mphatics and certain cases of intestinal 
stasis JIanv of tliese exlnbit their greatest effects through the 
gastro-mtestmal tract Tiihercufosis, formerly considered the sole 
etiology, plays but a minor role 

Age Incidence —Foster has made a studx of 123 case records of 
mesentenc Ijraph node disease from the files of the New York 
Post-Graduate Hospital and Medical School of Columbia I m\ ersitx 
from 1914 to 1930, during which time appendicitis was diagnosed 
m the same institution in IC.QW cases There were GO patients 
under sixteen jears of age and the highest incidence of the disease 
occurred between the ages of sexen and ten j ears Apparenth the 
pathologj 19 rare during the first 3 ear of life 

Association With Chrome Appendicitis — A startling finding is the 
clo'« relationship betw een mesentenc adenitis and chronic appendi- 
citis, and also the fact that fecoirths occurred m 47 per cent of the 
appendices which xxere associated with adenitis In rao-st instances 
the adenopathx was exidcnced chiefij in the iltoc’ccal group of 
nodes It is also worthy of note that mesentenc node disease 
occurred as the sole pathologx in onlj 3 cases and that none ex- 
hibited malignancj 

In the entire group some exideiice of appendiceal disease was 
grosslx present m 95 per cent, and m 88 per cent this was confirmed 
bj microscopic examination Upper respirator, or focal mouth 
infections Occurred m 37 per cent Intlie xast majoritx the adenitis 
xtas chronic in tjpe, being purulent m onlj 3 cases Although 
32 per cent were recordeil as tulierculous, this dngno'sis m most 
instances was dinica) 
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Symptomatology — Rccjirrcnt nlKlomiinl ^MoptoniN wen a •strik- 
ing feitufL in 80 per wnt of the ca-jcs ^ omitmg oetnrrwl in ')0 pt r 
tent ttndeniebs. in ()9 ptr cint muscle sjnsm in j() iHrwnt rigi<lit\ 
in 1() per cent an abdomninl miss m 10 per cint and distention Imt 
rareh The ttni|)emtnrc from 100 2“ to 101“ I and the 

a\enge nhitc blood cell count was 1! 8(X> 

Diagnosis \cute raesAiUcric l\ntph idtnitis cannot Ih. iiccii 
rateh differentiated from acute appendicitis and the siihaciitc ami 
chronic t\pcs lna^ mimic closeh the right loner ijiiadrant sindromt 
of chronic appendicitis Me^c nteric nodal patholog% should nlna%s 
be c-onsideretl lione\cr when one or more of the folloninp an 
present (1) Recurrent attacks of alxlominal pam (2) fainilml 
hibtor\ of tuberculosis or the finding of tiilnrculo is in the patient 
(“1) the histor\ or finding-, of upper resj)intor\ or focal iiioutli 
infection constipation \ iseeroptosis pinnorins round norms or 
amebic dN'ienten (4) enlargement of tin, “iiirface hinph nodes 
from n lnte\ er cau'e (5) positne roentgenologic findings of calcified 
mesenteric 1\ mph nodes or appendiceal stasis and cs}>ctnll\ ((>) am 
case lacking the t\'pical sequential sx mptomatologs of api>cndititis 

Tuberculin Test —The inajontx of indiMdiiaN ealnbit a po itnc 
tubertulm test after the age of five \cat^> \ positne finding in 
earls life does not indicate an active tulierculoiK infection iinh-o. 
the infection is the first one or the test is d* no a certain time after 
the onset of the first infection \ negative test repeated in a rlav 
or two and still found negative during an aciitt illness such ns neute 
adenitis miv indieate that the mfution is tiiljcmilons if nnother 
test a few weeks later is positive \fter tlie fifth vear a positive 
reaction is coinparativcK worth!<'«s 

Tieatmeut — laevpt m the jiresince of Ivanph nmk ev cation 
notlnng bevond appcndectomv is reepiireil The pnimiscuous 
removal of a Ivmph luxle for luopsv is a dangerous proexslure 
ncutclv inflamed nodes mav harbor virulent streptococci and the 
excision of a elironic noelc mav result in eireiilntorv tl image to the 
intestine 

lollowing the postoperative com alescena a hvgionic dietetic 
regimen should lie inauguratesl suppUnientcel b\ hebothenipv an 1 
the administration of v losicrol or fish liver oils Ml foci of infection 
should be remo\ exland faiiltv health habits coirectexl ^^lcnbIltlon 
of bacterial seiisitivitv mav I>e imlicateel m sjK-eifit instance's 



CHAPTER XX^ III 
GASTRIC ANOMALIES 

Altholgii stenosis of the p\Iorus due to h^•pe^^^oph^ of the 
sphincter muscle occurs quite frequenth, complete occlusion or 
atresia is exceedingh rare Hour-glass stomach, trans\erse sep- 
tum across the organ and total gastric atresia are pathologic curiosi- 
ties Duodenal occlusion ma\ be associated ^^lth the gastric 
anomal\ 

CONGENITAL HYPERTROPHIC PYLORIC STENOSIS 

There are t\\o definite factors in the pathogenesis of congenital 
p^lonc stenosis (I) PytorosiHJsm, dependent upon tonic spssm of 
the p\lonc musculature, and (2) stenosis, resulting from congenital 
h^'pertroph^ of all the tissues, but especialh of tlie circular muscular 
fibers The two tx^pes of cases produced therebv are not sharph 
distinguishable Jlost obserxers consider h\'pertroph\ to be the 
pnmarj causative factor and spasm a resultant secondarv reflex 
The reverse is untenable for spasm of an mvoluntarv muscle is 
incapable of producing Ii\ pertropbv Swelling of the mucous mem- 
brane maj be an added factor 

In most instances the sequence of svmptoms indicates that for a 
time the propulsive powers of the stomach are sufficient to over- 
come the pnraarj hvpertrophic stenosis, and that finalh a large 
element of spasm dev elops and closes the pv lorus This h\ pothesis 
IS substantiated b.v cases in which the tumor persists witliout 
sjmptoms after the spasm has been relieved In others, however, 
spasm IS the dominant or sole element, as is ev idenced b\ numerous 
metlical recoveries, and bv the fact that in exceptional cases no 
tumor or true stenosis is found at operation or necropsv It should 
be emphasized that in the vast majontv of cases operated upon, 
definite organic hvpertrophv is readily demonstrable 

Incidence —The disease occurs most often in bov s (ajiproximatelj 
80 per cent) and in more tlian one-half of the cases the first bom 
IS affected At times there is a familial element and more than 
one child is afflicted, it has also occurred simultaneouslv m twins 
Negroes are relativelv immune 

Etiology —The cause is undetennined Some investigators 
attribute it to a livpertonic imbalance of the vegetative nervous 
system, and others to various factors fetal allergic sensitization, 

(4U) 
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Symptomatology ~Dt\ doping m an app-irentlj noriml liealthj 
infant, the disease generall^N manifests itself between the first and 
fifth week after birtli EinJence, honeier, niaj be manife'ited in 
the first few da\s of life (4 per cent), and in rare instances the 
aftection de\ elops after the second j ear, or later In all cases there 
is probably! a combination of spasm and stenosis 
Vomiting IS the dominant sjinptom At first uncharactenstit and 
onl\ occasioml, it stcadilj liec'Oints moie frequent and of projectile 
tj'pe I'mcsis ma\ occur after each feeding or some hours later, 
and w ith dilatation of the stomach more foo<l maj be % omitcd than 
IS ingested Tlie ^omttus consists of undigested milk and often 



Tio 150 — ConEenilal hypertrsphje pvlonc stenosw Note tbe abrupt endiog of 
Ihc hj pertrophy at the duodenal junction A indicates the sue at which accidental 
perforation may oceur during operation 

tontaiiis mucus and occasioiialK blotHl streaks Il^perchlorlixdria 
niav or mat not he present 

Constipation is marked, its degree dtiJeiiduig upon the ptloric 
patcnc\ 

Loss of weight is striking iii set ere cases but lu mild conditions the 
weight mat be surpnsingh sustametl 

Visible peristalsis is a clnractenstic stunptoin which is ‘jcldom 
absent Ihe gastric wates arc exhibited especialK after feeding 
and pass from left to right, usuallt m groups of two Ihtt appar- 
entlt cause no pun and mat occur during sleep In main instances 
a mot able pylonc tumor, the size of a small olite, is palpable slightly 
to the right of the mid line just under the liter edge, or lower 
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Ihc tpifTistnum nn\ l»c dbitnclctl m c-oiitnst to tlie bcnphouf 
abdomen 

Qastnc retention in'i\ !h (Icinonstrnto<l b\ jns^mg a stotnacli tulK. 
or h\ a barium roeiitpenopnm A four to tight lioiir re^idut 
occurs frequentlc and sc\cral hours mac elipst before aii\ bantiin 
cntirs the intc'-tiiu 

Dehydration is marked in vtcere ca‘lc^ MiiiUn t\t^ piuchctl 
expression drierl tongue ami puttt like mtlastic skm (ilcfir to 
Dehcdration ) Mkalosis max result from the los* of chlorides lu 
tiio xomitus fhc unni is scant high colored and concciitratcsl 
1 e\ er max occur in the late stages 
Diagnosis —The thief thignostic fitters art tlit tarlx ilixilop- 
ment of sxinptoms (before sixxxccks) obstinate projectile xoimting 
xisible gastric jKnstal is and palpable tumor ihe last is incori 
stant \ barium roentgem grain i» selilom nmicd for diagnosis 
In pxloric or duodenal atrtsia the sxmptonis dexelop immciljatelv 
after birth and m the latttrcomlitiori the xoriiitns nm contain InJe 
III csoplngcal occlusion the foml is ngurgitfitcil nt once in an 
unchanged comlition and xisibU I)onsta}^ls is wanting 

llie distinction between eases of pxlorospasm and tliose with 
dominant organic Inpcrtropln is made tliitlK b\ the earlier oiisit 
of sxmptoms in tlic latter the more pronouncesl obstruction and 
espeeiaih bx the lack of prenupt ami adcepiati n spouse to nicelieal 
treatment 

Prognosis Uceaixtrx xxitliout oiHntion is more probalile xxheu 
tile semptoins elexefop late m such cases the element of spasm w 
apt to be ilomiiiaut and that of stenosis immnuim \\ herons the 
mortahtx of the oliler txpesof operations sueh asgastro-e ntcrostonn 
and esimplicatcil pxioniplastx xx as oxer per exnt the Ireslet* 
Uaminsteadt pxloromxotonn has neluctel the axenge to nppnixi- 
inatelx 1 jpercent Mo t <!caths<K*curin st irxed enncntesl infants 
under o poun<ls in faxorahle tarlx cases the surpie d luortahtx is 
less than o ptr cent 

Medical Treatment -Mcelit il tnatmint bx u isuniHtent ptdi it- 
triei in shoiihl ilwax s l/cgiieii a trial This eaimpriHs (1) I Iforts 
to stop xomitiUR (2) proper (cedmgs and (1) the prcxeiition xxr 
treatment of dehxdntfon alkalosis anel hxpeichlorernii A ehilx 
laxnpe xxitli I |>er cent saline solution is sonietiines helpful \tropine 
IS spceifiealix mdicatisl and should lie ndnunisiered in laq.i doses 
Begmmnp xxith yTiVs pnim exerx four hours the dos,igi she idd Ih* 
moreased rapidh until skin flushing md dilatation of the pupiN 
result rolennee issnoiitstahli hetlnndlirgt dososan well borne 
If xomitmg occurs too frcqiitntlx the mfslR“ition should bi gixcn 
In fiodermioallx l*apaxerine hxdnxjilonde is also nsaMninendeel 
Breast feeehngs should lie continuexl and promptlx repeatisl if 
xomitesl Supplemcntarx fccehngsof 10 perttnt rin flour nr arn>n 
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root nia\ pro\e heiieiicnl io ppe\ent <lel\dration and In^jo 
chloremia small amounts of saline solution should be gn eu rectalh 
supplemented b\ InpodermocKses of 3 per cent glucose in ph\sio- 
logic salt solution (Refer to Deh\dratton ) The total fluid intake 
in ti\entj four hours should exceed 2d0 cc Needless to saj the 
amount lost through Aomitmg requires replacement 

Roentgen ra\ exposure of the th\raus is futile Frequent ^eigh 
mg IS an excellent prognostic guide Ltdess definite improvement 
obtau s uithin a week surgical intenentton ti urgentl/ indicated 
before the palient becouei 1 o ncalened It should be emphasized 
that in a ii ell establisht d case there is little hope of cure b\ medical 
treatment 

Surgical Treatment —The simple an<l safe operation of p\ loro 
m\otom\ (I redet Ramrasteadt 1012) has superseded those of gas- 
tro-enterostom\ and p^lo^oplast\ The immediate results m carl> 
ca«e5 are so satisfacton and the after progress so remarkably good 
that surgical tlurap\ should be advocatecl without hesitanc\ The 
opentue niortalit\ is chiefls tl e result of procrastination a desic- 
cated star\ed infant of to o pounds is an extremeh grase risk 

Preoperative Preparation Meticulous preoperatne care will sal 
lage mam otherwise Iiopeless cases Deindration with accom 
pan\mg alkalosis is best combated b\ repeated h\-podermocl\ses 
or phlebocUsea of 3 per cent glucose in phssiologic saline solution 
(See Dehydration ) Preoperati'e blood transfusion is also of great 
%alue 

Fredet Rammsteadt Pyloroplasty —Although the operation nia\ be 
performed under 0 5 per cent iioxocaine adrenalin anesthesia most 
surgeons elect light ether narcosis Ihe anesthetic is well borne 
and the operation ma\ le done speedly without the danger of 
straining and ei isceration The child s chest and extremities 
should be well blanketed and kept warm during the procedure and 
a pad under the back is helpful 

The abdominal skin is stenhred with half strength tincture of 
iodine sponged with 9o per cent alsohoi and dried A 2 inch 
upper right pararectus incision made relatneK high so as to he 
oxer the liver is deepened to the posterior rectus sheath The 
latter with the peritoneum is roeticuloush opened between clamps 
during inspiration The index finger is then Iiooked beneath the 
hxer and the pxlonc tumor withdrawn Gripping the tumor 
between the left thumb and index finger an incision is made on its 
anterior wall in the long axis of the gut midwax between the greater 
and lesser curvatures Although the incision max be extended 
proximallx bexond the pxlonc canal it should end clistally where 
the duodenum begins (Fig 157 ) Great care is required at this 
point lest the thin duodenal wall le perforated as the Iivper 
trophied musculature ends abruptlx at the px loroduodenal junction 
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The incision should thnde tmly the serosa and superficial muscle 
fibers the deeper fibers, are then separated b\ blunt dissection until 
the mucosa bulges frceK into the incision throughout its entire 
length (Figs 157 to 160) The operation is then complete 
Oozing points ma\ be controlled b\ hot pads or ligation \n mad- 
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\ertent perforation should be closed ^\ith No 0 citgut or fine silk 
and be reinforced bj seuing the omentum o\cr it 



Fiq 160 — Operat on completed \ 1 mature has been appl ed to a branch of the 
pylor c vein 


The pjlorus is dropped back into the abdomen and disappears 
under the liver The peritoneum and posterior rectus sheath are 
accuratelv approximated with No 1 plain catgut, the muscle and 
27 
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antcnorsfjc'ith nith No I chromtc ami tJie skin «uh dermal sutctre 
or clips Two retention sutures anchored l)\ I‘)'iAe\ button^ ire 
ad\is'il)le for addtd support llie jriure dressing is firmls 'wiircd 
^ith adhesive plaster and a ti^ht abdominal hinder is si)porjmpo>oJ 
\dcqute abdominal support is essential for two weeks ns \ounj; 
infants are espccialh subject to dehiacencc 

Postoperative Care —After-care is e\trcnul\ imiwrtmt and tlu 
cooperation of the pciliatrician is invaluable Hit child should be 
kept well blanketed and warm an infusion of 150 cc of phvsiologic 
saline solution containing 5 per cent glucose i» an cvccllcnt proven 
tntiv e of postopcrativ e shock As soon as the patient rccan ers fnini 
the anesthetic Oodramdoscsofvvarmvvntcrinav hepivtnbv mouth 
cverv hour On the second dav breast fctdiiips mav be resumed 
if the child be too weak to nurse the mothers milk should J>e 
pumped and given with a incfbcine dropper Inadequate fluid 
intake during the first few davs should be supplemcntctl bv livpo 
dermoclvses of saline solution with 3 per tent glucose I’rottotlvses 
are messv and imsatisfaetorv 

The postoperative convalescence is gcncrallv unevtntfnl and bj 
the second week full regular feedings are established Sntuns arc 
not removed before the twelftlufav The asvmptomatic postopira* 
tive results arc permanent the cbildren have cxccncnt digestion 
and in all respect develop normallj 

PEPTIC ULCER 

Peptic ulctr 13 verv uncommon in children and the subject his 
received scant recognition Morse found 5 cases of jx-ptic ulecr m 
an anah sis of 14 (XX) cases of chronic or recurrent «J flomiiiaj pam 
Palmer collected 45 casers winch were elcmonstratcd at operation 
a correct prcopcrativc diagnews had l)ccn made m onlv 10 Uclfs 
reported a case of probable prenatal |>crforation and Ihitka a per 
foratuin occurring on tiie sixth elav Appareiitlv more cast-, arc 
discov creel bv the pathologist than the pediatrician 

Symptomatology —Most cases of pnmarv peptic nicer occur in 
prepubescent girls and the sv mptoinatologv gcncrallv siinnhtes 
that of the adult tvpe In voungcr children however the signs 
and sNinptoms tend to be ntvpical and ulcer is not suspcctc*! 

I pigastrie distress and tspctiallv nocturnal pam which awaktns 
the child and wliitb is relitvial bv taking milk or cmckirs should 
arouse the suspicion of peptic ufeer I lie pathofogv js rtadilv 
demonstrable bv roentgen rav examination Iliinc rrhage and jHr- 
foration ocaur but rarilv 

Srodiome ol Perforatjoa — Tlic svmptornatologv of acute pc-rfora 
tion numics that occurring in adults sudden ngoniriiig pain gcti 
erallv accompanied bv mild ephemeral shock nausea ami vomiting 
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and the immediate development of diffuse abdominal ngiditv In 
A oimg children hv peresthesn of the skin maj be more pronounced 
than ngiditv The child lies still afraid to move, the abdomen is 
carefulh splinted and the respirations are shallow and of thoracic 
tv^ie Rectal tenderness is present earlj During the first feu 
hours following perforation, the temperiture raav be subnormal 
normal or shghtlj elevated, and the pulse onl^ moderately acceler- 
ated, the leukocytosis averages 12,000 to 15 000 with slight poly 
nucleosis During the second twelve hours this stage of irritative 
chemical peritonitis progresses to that of diffu'se suppurative pen 
tonitis 

Treatment of Peptic Ulcer —Most peptic ulcers in children 
respond to a medical regimen of rest diet and alkalies Cicatricial 
stenosis with progressive duodenal obstruction rarelv develops or 
requires surgical relief by gastro-enterostomy or pyloroplastv 
Perforation demands immediate laparotomy the perforation should 
be closed bv purse-string inversion with No 1 chromic catgut and 
the site of closure reinforced by an omental tab A concomitant 
gastro-enterostomv should not be performed unless definite obstruc 
tion results from closure of the perforation Jlost apparent stenoses 
disappear 

INTESTINAL HEMORRHAGE 
(Melena ) 

There are numerous conditions which mav produce intestinal 
hemorrhage The bleeding may be so slight as to be only demon- 
strable bv chemical stool examination, more often the quantitv is 
moderate m amount and m rare instances it may be profuse Fresh 
Wood from near the anus and rectum Js bright red and unnuxed 
with the stool, that from the small intestine, stomach esophagus 
or pharvaLx is intimately mixed with the feces and imparts a tarry 
color (melena) 

Melena Neonatorum —This condition occurs about once m ev erv 
1000 to 2000 births The blood may come from the stomach and 
intestines (melena vera) or enter the stomach by swallowing the 
primary source being the nasopbaiynx or lungs (melena spuna) 
Lesions of the gastro-intestinal membrane or deeper v essels are the 
commonest cause but at times no definite pathologv is demonstrable 
The etiologv is not clearlv understood The melena generallv ap 
pears on the second to fourtli dav and the loss of blood is often 
sufficient to produce pallor and collapse Although the hemorrhages 
seldom last more than two or three davs thev mav prove fatal 
Specific treatment comprises the transfusion or intramuscular injec- 
tion of whole blood, horse or rabbit serum is less effective (Refer 
to Transfusion ) 
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Pathology ihe p'ltliologj of Jlcckcls diverticulum depends in 
part upon cettam aintomic and erabn ologie (actors An important 
considcntion js tlic size of the eptntti^ of the di\ erticuhim mto the 
ileum A diierticiilum with a lai^^c iltnc ostium rcadih permits 
of the entrance and exit of the fecal stream Although m unusual 
instances foreign bodies ma\ lodge therein this tv’pe of the anomah 
generally remains asvmptomatic ComerseU a dnerticulum 
exhibiting a narrow opening into the ileum is subject to fecal stasis 



impaction inflammation gangrene perforation or intestinal ob 
struction (Fig Ifl ) At times the pouch ma^ become gradually 
distended and reach such proportions as to produce torsion of the 
bowel Infrequenth a duerticul im ma\ form part of the contents 
of a hernia 

Smrticulitis —The diverticulum nia\ be the site of a pureh 
inflamniatorv pneess The pathologv thfTtrs in nc wa\ from tint 
of acute appendiciti and thepnxiessmav be catarri al suppurative 
gangrenous or perforative Although the sequential svmptoinatol 
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og\ mi\ niimic that of nppondiati:* the focihrition of paiti, ten- 
derness and ripiclit\ tend's to be nearer the umbilicus Phlejrmonous 
dixerticulitis ma\ be complicated In p\lephlebitis and result m 
secondar\ hepatic abscess 

tncerative Diverticulitis —The cUstrophic gastric mucosa cclN 
secrete h\drochlonc acid and at times produce ulceration which 
geneticalh rc'^emblcs peptic ulcer llie ulceration leads to pain 
and in some instances to bleerling with resulting meicna and 'icoon- 
dar\ anemia Perforation with locahzcil or diffuse jicritonitis mav 
follow 



Fio IC'* IntusmvTi I oo »f a M rV^l liucrl fu! im 


Patulous Diverticulum —Xcia rireh a patulous tiihular process 
opcni tfie iW}hi}Kii> tipoft }i}/cther /!•> h/mtfi /f 

patent or partialli iKchuleil the discharge will be fiscal or mucoid 
Jn other instances a gramiloinntous formation at tiie umbilicus ma\ 
lie the oiil\ indication of an incompletcK obliterated ompbalo- 
mestntcric iluct bccondaia closure of the iimbilic-al ostium mn\ 
result in t\&t or abscvss formation Cases ln\c al-o Ixtu riportc<l 
lu which the intestine pnijected thniugb tbi dnirticulum 
Intestinal Obstruction.— Constriction of the intestine h\ cither the 
diicrticulum or its resuhium is one of the nio^t common U*'ions 
av-ociatcd with Meckel s diacrtiruluin \t times the dnerticailiim 
nnnins eonnectisl to tlu umbilicais through the jHrsisttnct of a 
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fibrous cord or the latter maj attadi it to some other organ This 
potentnlK dangerous mechaniOTi maj cause intestinal obstruction 
through angulation constriction or torsion of a bon el segment 
Volvulus —Torsion of the diverticulum itself is exceedingh rare 
More often volvulus of the ileum occurs about the diverticulum 
acting as a fixed point of rotation 
Invagination of the Diverticulum —A short div erticuliim maj 
become invaginated within the lumen of the intestine (Fig 1G2) 
and this maj be followed bv an intussusception of the ileum (ileo- 
ileac) The condition is rare and seldom dev elops before late child 
hood whereas ordinarj intussusception occurs m earlv infancv 
The obstruction is usuallj incomplete and produces little alteration 
m the vascular competencj of the bowel Bloodv mucus is accord 
inglv trifling or absent and the clinical sj-ndrome is that of intestinal 
obstruction 

Aleckel s diverticulum mav rarelv be the site of tuberculous or 
tv phoid ulceration winch mav e\ entuate m perforation The former 
IS generallv associated with intestinal tuberculosis and the latter 
occurs from mvohenient of the Pever patches m the diverticulum 
Neoplastic Growths These are of verv rare occurrence and mav 
be either benign or malignant The reported cases include adenoma 
sarcoma carcinoid disease medullarv carcinoma and mvxoma 
Symptomatology —I rora the foregoing discussion of the path 
ologv it IS evident that the sv mptomatologv mav be extremelj 
variable The vast majontj of diverticuli remain asjmptomatic 
throughout life 

Acute mflammatorv processes mimic closeh the svndrome of 
appendicitis and the condition is generallv so diagnosed The 
focali7ation of s gns near and to the right of the umbilicus should 
arouse suspicion of Meckel s diverticulum In cases of intestinal 
obstruction of undetermined origin "Meckel s diverticulum should 
alwavs be considered as a possible factor Ilalsted estimates that 
the anomalv accounts for approximatelj G per cent of all cases of 
intestinal obstruction 

Me/enn at times mav be the onlj sign The blood is usuallv dark 
m color but mav be bright red and profuse The pain accompanv 
mg the ulceration of heterotopic tissue is stnkingh similar to that 
of gastroduodenal ulcer It is cvelic in character and exhibits not 
onlv a periodicitv m relation to the ingestion of food but also a 
hunger tv pe of distress This is accounted for b\ the fact that the 
secretion in tl e diverticular mucosa parallels that in the duodenum 
Diagnosis Although a definite preoperative diagnosis is often 
impossible "Meckel s diverticulum mav at times be diagnosed with 
reasonable certaintv Alelena or intestinal hemorrhage should 
alwavs arouse the suspicion of a diverticulum Other conditions 
such as hemophilia purpura liwmorrhagica hemorrl agic disease of 
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of the new born and certain coDditioiu>‘is&oc}atedw ithsplenoniega!\ 
must be excluded In the acute inflammatory t\'pe which closeh 
resembles appendicitis Mechel s diverticulum should be sought 
for when the paracecal piathologv is inadequate to explain the 
sjTnptoms 

Roentgenologic evidence mav be of definite diagnostic \ alue -ht 
times the di\ erticulum mav rev eal itself m a routine gastro-intestinal 
series ^Mien the condition is suspected howev er the roentgen 
ologist should be mformed so that he mav devote his attention 
specificalh to small intestine studv (A different technic and con 
trast mixture is usually emploved ) 

Prognosis The outcome following surgerv is influenced greatlv 
bj the severitv of the pathofogs 4\eUington reports a raortahti 
of 40 per cent m a collected senes of 3% cases The high death rate 
IS attributable to several factors the habihtv of diverticulitis to 
earlj perforation with slight tendenev to focahzation of the mfectiv e 
process frequent involvement of the bowel and the raechamcal 
difficulties encountered m removing the diverticulum In Good 
man s senes of 23 caves from the surgical services of the New "iork. 
Post Graduate Hospital (1930-1930 inclu ue) there were 2 deaths 
from bronchopneumonia and postoperative ileus re»pectjvelj (8 7 
per cent ) 

Treatment — Div erticulectorov is indicated in all cases of Meckel s 
diverticulum which produce svmptoms ^^’hen however the 
anomalv is asvmptomatic and is accidentallv di covered during 
laparotomv the ad\i>abilitv of routme removal is questionable 
^\'hen one considers the common incidence of Meckel s div erticu 
lum it IS at once apparent that onlv a verv small proportion of the 
cases ev er produce svmptoms Moreover diverticuJectomv isasso- 
ciated with a relativelv high mortalitv It would tlierefore seem 
best not to remove the diverticulum unless its anatomic pattern 
indicates a potential hazard ^ide-mouthed pouches which emptv 
freelv and exhibit no evidence of bands or peridiverticulitis should 
be left undisturbed Such tvpes seldom produce svmptoms and 
their remov al leav es a large ostium whove closure mav damage the 
lumenal capacitv of the gut Converselv diverticuh with narrow 
necks are defimtelv liable to inflammation Such tvpes should be 
removed moreover iheplasticclosureof the small ostium is a simple 
and safe procedure 

Operative Techmc —Following amputation of the poueli tie 
treatment of the opening into the intestine will depend upon its 
size Small ostia mav be do ed b\ simple inverNion and suture of 
the bow el edges Large opemngs are best treated bv approximating 
their edges in the longitudinal axis of the gut so as to obv late lumenal 
stenosis The suture hne of No 1 chromic catgut «houJd be rein 
forced bv a continuous Lembert of No 0 plain catgut The lumen 
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of tlje gut should always be tested following the plastic repair, m 
rare instances a lateral anastomosis inaj be required for adequate 
patenca Abscess cases require drainage 

ENTERIC CYSTS 

C^sts developing m the wall of the intestine are \er\ unusual 
Thev project into the lumen and maj cause intestinal obstruction 
directlj or form the apex of an intussusception The cy sts maj be 
single or miiltijile, occur most often in the ileocecal region and 
seldom attain large size 

Treatment —Although m some instances the cjsts are removable 
through an enterotomv most cases require resection of the invohed 
gut 

FOREIGN BODIES IN THE ALIMENTARY TRACT 

Infants have a tendency to put small objects mto their mouths 
and occasionalh swallow them coins buttons and pins being 
common offenders Smooth objects pass readilv tlirough the 
esophagus mto the stomach and produce no symptoms except 
coughing or discomfort during the act of deglutition Pointed 
objects such as pins or open safety pins also pass freelj when the 
dull end is directed distatij 

Esophageal Impaction —The common location for the lodgment 
of a large foreign bod> m the esophagus is either at the beginning 
of the organ or where it is crossed bj the left broncluis Ihe site 
of impaction maj be detenmned bv passing an esophagoscope or 
catheter or bv a roentgenogram Unless regurgitated the object 
should be removed through the esophagoscope Objects which 
have traversed the esophagus into the stomach even when as 
large as a twentv five cent piece usually pass on and ultimatelj 
become v oided m the feces 

Foreign Bodies m the Stomach —These mas he \ omited AMien 
retained thej seldom produce anj sjTnptoms whatsoever Smooth 
substances generallj pass mto the duodenum vnth the next meal 
although at times thej maj be arrested for sev eral da\ s It is 
quite remarkable that objects winch are apparentlv larger than 
the pjlonis are nevertheless ertruded into the duodenum Aravla 
ceous foods such as bread potatoes and cooked cereals maj aid in 
their coating and propulsion Sharp pointed objects occasionalh 
impinge m the gastric mucosa and produce irritation ulceration 
and rarelv perforation Sena! fluoroscopic or roentgen rav exam 
inations should be made m such cai>es if the object remains station 
arv it is probabh impacted and will require mechanical removal 
either through the esophagoscope aided bv the fluoroscope or hj 
gastrotomv 
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Hair balls occasionally accumulate m the stomach from the 
swallowing of hiir, fur or rrotJ from blankets They may attain 
large size and form a palpable tumor 
Foreign Bodies in the Intestme —Once a foreign bod\ has entered 
the intestine, its further progress is usualI^ uneientful Sharp 
objects, hoi\e%er, may become arrested at the ileocecal \ahe, 
permanent lodgment necessitates opetati\e remo\al Fish bones 
seeds and splinters ma^ irapmge in the ci^-pts of Morgagni and 
produce pain and tenesmus Lnless prompth remo\ed, infection 
and absceos formation may result 

Prognosis — Most foreign bodies are evacuated mtlun a fe%\ dav s 
For their detection the stools should be liquefied with water and 
strained through cheesecloth In the ease of smooth bodies such 
as coins or buttons, the parent s anxiety far exceeds the gri\ it\ of 
the condition 
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INTESTINAL OBSTRUCTION 
INTUSSUSCEPTION 

II.■Tussu&CEPTIO^ IS predoiDinaoth a disease of mfanc\ and is 
the cliief cause of intestinal obstruction in children under e ^ ears 
of age Approxinaatelj one-half the cases occur during the first 
j ear of life and most of the remainder during the second \ ear The 
condition is t^ice as frequent in males 
Etiology —Moat cases de\elop in healthj infants Hvperpens 
talsis in association with unusual mobihti of the cecum appears to 
be a coDtnbuton factor There mat also be an added element 
of disturbed innervation which incites irregular overactne pens 
talsis Furthermoro the ileum and colon are nearly the same 
diameter in earh life and such anatomic relationship ma^ predis 
po<e to incorapetenci of the ileocecal vahe Other accredited pre- 
disposing causes comprise diarrhea constipation colic Meckel s 
diverticulum appendiceal imtation invag nation of the appendix 
intestinal ulceration foreign bodies including fecal masses and 
parasites poljpi and especiallv swelling of the hmphoid tissue 
about the ileocecal valve 

Pathology —One portion of the gut nnaginntes into another 
and the process is almost always direct the proximal segment or 
tnii asusceplui i slips into the distal or tnh sstiacipiens dragging the 
mesenterv with it A retrograde tv^pe occurs verv rarely Once 
started the intussusception is continued b> the passage of the 
original invagination along the lumen of the bowel The distance 
which the intussusception maj mvaginate into the mtussuscipiens 
is limited bj the mobilitv of the invaginatmg gut in rare instances 
the apex maj protrude from the anus The drag upon tl e mesen 
terv causes the mass to assume a can ed sausage-sf aped hriB n ith 
the concav itv directed toward the umbilicus 

Although the bow el mav remain patulous and its circulation be 
maintained this seldom occurs Pressure upon the mesentery pro- 
duces venous and hmphatic stasis with resulting edema Circula 
torv damage iisualh follows and the lumen of the acuteh inflamed 
mtussusceptum becomes completely obstructed Such severe con 
gestvon produces bleeding into the bowel infarction mav also 
develop and cause further hemorrhage Irrediicibility commonlv 
results from adhesive inflammation between tlie adjacent serous 

( 427 ) 
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surfaces With contmuetl circulatorv damage perforation maj 
occur or the entire process ma\ become gangrenous 

Spontaneous reduction occasionallj occurs m the earl^ stages 
of intussusception In unusual instauces the gut remams \iable 
and patent and the mtussusception pursues a chronic course Ver\ 
rareU sloughing of the mass and its extrusion per rectum has 
resulted in cure 

Varieties 1 Lnteric or Iliac — This t\'pe is usuallj agonic or 
postmortem The intussusception is often multiple or compound 
and the jejunum is frequenth inxohed As a clinical entitj it is 
\e^^ rare (Fig 1G3 ) 

2 Cohc —The colon alone is rarcK invohed m earlj life (Fig 
1G4) 



rViT 163 Eater e -anetsT a! ntassascept oa a trbieit ths ta\rag nCa 
tself (ileoiLac) 

3 Ileocol c — The ileum is im aginated through the ileocecal \ ah e 
m about ‘’0 per cent of the cases The cecum ma% be secondarily 
in\ oh ed but the ileum persists as the apex of the mtussusceptum 
(Fig 16o) 

4 Ileocecal — This t\'pe occurs m approximateh SO per cent of 
the cases being especiall\ predominant m i oimg infants The 
cecum with the ileum behind it eaaginates into the colon and tlie 
ileocecal ^ ah e occupies the apical position (Fig 16G ) 

Mixed tN^pes occasionally occur espec alh double intussusception 
Ketrograde or ascending intussusception and chronic forms are 
rare in children 

Symptomatology —The cardinal sa-mptoms comprise (1) Recur 
current parox\smal attacks of extreme abdominal cohc alternating 
n itli periods of freedom from pam (2) tenesmus with the passage 
of blood stained mucus (3) the dea elopment of an abdominal tumor 
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and (4) progressi\e obstipation. A pre^^ousl\ healthy infant is 
suddenly seized ^ith se\ere abdominal cramps, dra^s up its knees, 
becomes pale, and either holds its breath in an attempt to mo^ e the 
bowels, or shrieks with pain. Vomiting generally occurs. 

The initial seizure is ephemeral in cliaracter and in a fen minutes 
the acute pain subsides and the child is comparatii ely comfortable. 
A. normal bon el movement ma\ occur with the onset After a ^ari- 



iiQ ifrl — Colic ^a^lct> of intussusceptioo The colon in\'asinalps into itself. 

able period of time from a few minutes to an hour or more, the 
paroxjsmal pain recurs Kach attack is accompametl b\ tempo- 
rary collapse and tenesmus lieeurrent rectal tenevuu^ tnfh an 
envpiy boirel ii very siirfyesitre of miimuscejAmi 
In a few hours, and generallj within twehe, blood\ mucus is 
jiassed. The intagmated Iiowel maj be felt, and sometimes seen, 
as ail elongated tumor along the course of the colon, at first on the 
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Fio 16d — Ileocol e var ety of iBtussusMpl on The in aeinat on bcjnna n the 
term nal ileum and the ntusauscept on passee through the ileocecal t al\ e mto the 
cecum and aaeend ag colon at the expense of (be small gut 



Fig 160 — Ileocecal \ar ety of otussuscept on The leocecal x ah e forms the head 
of the ntussusceptum aud the nvasmst on s at the eipen-e of the large bowel 
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right side, then m the epigastnc region, and finall} on the left 
After eh e houra the tumor maj be palpable upon rectal examina- 
tion, in ad\ anced cases the apex of the mtu<;susception feels like the 
cervix uteri, and in extreme cases it mai present at the anus 
Pam —The pain is most intense in the earlj stages and the 
paro\}sms are frequently accompanied bj temporary pallor and 
at times collapse In the mtenals between paroxysms, the child 
IS apt to be uncomfortable In some instances, honeier, there is 
complete freedom from discomfort Some years ago at the New 
York Post-Graduate Hospital, the nnter demonstrated such a case 
to a group of matriculates Wide the operating room was being 
prepared the infant lay in its cnb, happily plaiing with a rattle 
There was a fourteen-hour history of recurrent attacks of colic dur- 
ing which the child paled and strained to move its bowels The 
appearance of bloody mucus alarmed the mother who brought the 
child to the hospital A tumor was readily palpable in the right 
upper abdomen, extending across and above the umbilicus, yet to 
all appearances the child seemed perfecth well At operation a 
5-mch ileocecal intussusception was reduced Reccrtery was 
unev entful 

Tumor —A tumefaction is demonstrable in the majority of cases 
within twelve hours Distention, occurring the second or third 
day, may later mask it Palpation reveals the tumor on the left 
side in ov er one-half of tlie cases in about one-thml it may be felt 
rectally The mass may alternately harden and soften with peris- 
talsis, and if a paroxysm occurs during rectal examination, it may 
be felt to enlarge and approach the anus \ rapidiv advancing 
intussusception may reach the anus within forty-eight hours, when 
protruding it baa the appearance of a rectal prolape.e 

Stools —The earlier paroxysms are often accompanied b\ one or 
more normal stools, later by bloodv mucus Complete obstruction 
may occur w ithin a few hours but usually not until the second or 
third day Distention, visible peristalsis and stercoraceous vomit- 
ing ate late sy raptoms Tlie temperature remains normal or sub- 
normal, and the pulse increases as absorption and circulatory 
damage progress Leukocytosis and polynucleosis are moderate 
The svndrome of recurrent paroxysms of crampy pain, accom- 
panied by rectal tenesmus and bloodv mucus, occurring in a pre- 
viously healthy child, ts highly presumptive evidence of intussuscep- 
tion In the absence of a palpable tumor, a flat roentgen-rav plate, 
made without any preparation, will generally exhibit the distended 
intestinal coils above the obstruction 
Atypical Cases —In atv-pical cases, the symptoms may he so mild 
that the condition will be overlooked if attention is not directed 
to the character of the bowel movements and to the presence of a 
tumor In older children the disease may be of a more cbronic 
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nattire gradual onset less se\ere pain and Nomiting and incom 
plete obstipation When the mesentenc circulation is undamaged 
blood^ mucus does not occur and there ma\ be diarrhea The 
symptoms often suggest catarrhal colitis until strangulation sud 
deni} de\elops 

Clmical Course In exceptional cases the in\ agination reduces 
spontaneoiish and all s\mptoms disappear Recurrence is not 
unusual The \a3t majont\ of cases hoi\e\er progress to a fatal 
issue Death results from shock intestinal obstruction or pen 
tonitis There are a fev, recordeil recoienes m nhich the gaiigren 
ous intussusception v,as extruded per rectum 

The a\ erage duration of neglected fatal cases % aries from one to 
se\eral dajs Chrome cases ma\ li\e for months and die from 
exliaustion Intussusception occasionalh recurs after operatn e re- 
duction and the catastrophe generalh de\elops ^\ithm fort\ -eight 
hours 

Diagnosis —The cardinal diagnostic sxTnptoms of sudden onset 
recurrent pa^ox^smal pain aomiting and tenesmus Tilth bloodi 
stools deielop m the absence of feier The blood streaked mucus 
maT be erroneousK attributed to co/iha Con\erseh colitis may 
be mistaken for intussusception In the former diarrhea occurs 
earh persists and is accompan ed h\ fe'er in the latter a tume- 
faction IS pathognomonic Medela diTertmihiis is occasionalh 
accompanied b% bloodx stools the inflammatorv mass Tihidi de\el 
ops near the umbilicus i& associated wath fe\er and tenesmus is 
absent In s en rare instances of appendicitis there mas be blood 
streaked stools honeier the sequential s\ mptomatologi and 
phisical signs are focalized in the right loiier quadrant Uenochs 
purpura ma\ suggest intussusception cMdences of purpura are 
exhibited elsewhere in the skin and joints \n intussusception pre- 
'ienting through the anus max be mistaken for rectal prolapse TJie 
antecedent acute historx and presence of an irreducible mass is 
diagnostic 

Prognosis — Practicalh all neglected cases succumb Opentixe 
statistics are chieflx influenced bj the integritx of the gut Cases 
operated upon x\ ithin a few hours of onset hax e a mimraum and but 
slight mortahtx between twclxe and twentx four hours approxi 
match 70 per cent recox er and between tuentx four and fortx 
e ght hours 50 to CO per cent After the second dai the mortality 
increases rapidh gangrenous cases requiring resection rarely 
surx i\ e liken ise those witli perforation 

Treatment —Imaginations rareh reduce spontaneoiish and pal 
hatlx e measures comprising the administration of belladonna and 
colonic pressure injection are seldom effectiic The xast majontx 
of cases require immediate surgerx 



7 \ TUSSUSCEPTlOff 


433 


Colomc Injection the openting room is being set up, 

colomc injection maj be attempted foHowing the prthminarv ad 
ministration of atropine Tlie child should be anesthetized Wide 
the hips are ele'ated -warm water or oine oil is slonh injected 
into the rectum b\ graxiti, the S'rmge being held not more than 
5 feet aboie the buttocks If successful the tumor mil disappear 
and gas and liquid feces will be freelj expressed Prolonged tempo- 
rization is interdicted The proceilure usualK fads and immediate 
laparotora\ should follow If tliere is much prostration preop- 
eratn e blood transfusion or the infusion of 5 per cent glucose m 
phjsiologic saline is of great benefit 




Operation —I he abdomen is opened through a mid right rectus 
incision and the intussusception is» deliaered into the wound 
Reduction should be attempted pushing the iniagmated portion 
out of the sheath instead of pulling upon it Edema at the neck 
of the sheath and of the imaginatcd gut, rather than adhesions is 
2S 
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arteriil supplj soon follow with resulting gangrene and perforation 
Thrombosis of the mesenteric \essels ma^ accompan% the process 
Symptomatology — \cute aolvulus is the usual tjpe llit on 
set IS sudden with se\ere abdominal pam nau'^ea \omiting and 
the prompt dei elopment of a mass Accumulation of gas in the tor 
sioned loop is constant and rapid producing a tender tense t} mpan 
itie tumefaction The pain is aeia seiere of parowsmal colicky 
t\pe With remission periods of partial relief At the on^et there 
maj he a copious bowel moiemeiit substquent obstipation is com 
plete howeier and enemas art returned without feces or flatus 
Tenesmus and bloodi mucus roa\ occur although less frequently 
than with intussusception Tlie pulse is rapid at the onset but 
slows somewhat after the imtnl shock subsules The latter aanes 
in ratio to the magnitude of torsion and circiilatorv disturbance 
Depending upon the \ iabilit\ of tlie gut the symptoms are those 
of mechanical intestinal obstniction with or without strangulation 
Ausciiltator\ peristahis is increased al)o\e the rapidli produced 
t^■rapanltlc mass and in subacute cases peristaltic waves ma\ be 
seen The location of the tumefaction depends upon the site of the 
pathologv and dunngapcriodof ’several hours the massmav change 
m position In the late stages general abdominal distention dev el 
ops accompanied b\ stercoraceous vomiting Death may result 
from tlie absorption of cnterogenic toxins or from perforation and 
peritonitis 

Subacute and chronic ta<«s mav present a historv of repeated 
seizures of c(lic and obstipation with or without vomiting Pain 
and tenderness in tlie region of the affected gut are constant symp- 
toms and cecal volvulus may be confused with appendicitis Tor 
Sion of tilt small gut occurs most commonlv and the mass Usuallv 
presents in the upper left abdomen 
Prognosis —Intestinal obstruction is rapidlv lethal in earlv life 
and the prognosis depends chieflv upon the degree of enterogcnic 
toxemia and gut viabihtv Cases operated upon earlv usuallv 
recover late ca«e& recjuinng resection seldom survive 
Treatment —Although in some instances tlie v olv ulus imv redact 
spontaneoush immediate operation is imperative unless reduction 
Ins actiiallv occurred Ihe latter is evidenced by disippeamice 
of the mass and the passage of flatus and fects Temponzation is 
extremeh hazardous and inexcusable 

If there has been excessiv e x omitmgw ith loss of flmd and cbloniles 
— delndration and livpochloremm— a preoperativc infusion of 5 per 
cent glucose m physiol gic saline should l>c arlministered Gastric 
lavage should also precede the anesthisia to prevent the possible 
aspiration rf regurgitated material A right or kft mi<l rectus mti 
Sion IS made siifficientlv ampletoreadilv withdraw the tc rsioncd mass 
into the wound saline pads being at hand to prevent evi'^ccration 
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A moment i> sIikK of the imss mil resell its meclnme^ ■?»<! the 
\oKiiliis IS then untwistotl In instances of gnat distention a ttm 
ponn ileotoin\ o^colotom^ ftbo\ctljpohstnjtlionma\ btnictssarv 
to unfold the torsion If there is i question of put M'ibilit\, the 
intestines should be covered with hot moist paib for fi\t minutes 
Improvement m color and a return of peristalsis indicate lump 
bowel Narrow prav necrotic areas ma% bt mfoldetl more exten- 
sive gangrene requires resection The abdominal wall is then clostxl 
in lavers with or vvathout intnpentoneal drainage Ketintion 
sutures of silkworm or dermal are advisable to prevent dchi«an« 

Postoperative Treatment —Restoration and maintenance of tht 
normal waiter saline balance is imperative riiis nnv be acxrom- 
plisherl through the administration of adetjuate amounts of phvsio- 
jogic salt solution with glucose bv hvpfxlermoehsisorphltlwx-hsjs 
High ileostomv is seldom perfornieil duodenal siictionagc through 
a Iwov me tube is definitelv preferable 

INTESTINAL OBSTRUCTION 

Intestinal obstruction is a secondarv disease which is caused bv 
some condition that closes a greater or Irssi r extent of the intestinal 
lumen Tt mav be congenital or ncqiuretl complete or incomplete 
acute or chrome and occur m anv part of the large or smill gut 
(\no-rcctal atresia is discus'cil in the section on Malformations of 
the Rectum and Anus ) 

CONGENITAL STENOSIS OR ATRESIA 

Congenital atresia i> relativelv rare It occurs mo t often iii 
the small intestine and penorallv involves the diKKlemiin In some 
instances the occlusion is incmbmnmis and in others a filiroiu cord 
replaces the gut Not mfrequcntlv there i> a iiiultiplieitv of defects 
In a ca«e rcportcil bv tlu writer the infant cvliiinted the following 
atresia am and recti duodenal replacement bv a fibrous coni 
absence of the pall bladder bilateral pidvcvstic kidricvs, md double 
left ureter (I igs iOJ and 203 ) 

Eboloify — ilic conjectiird factor, eipcritiiip during fetal life art 
numerous fetal bands and luetic or tubcreulous jKritointis, fetal 
volvulus or intussusception Meckel s diverticulum and mtestmal 
ulccntion 

Symptomatology —High complete ob-^truetion priKluct*^ svnip 
toms vvatlim a few hours of birth and low obstnution on the s<^-ond 
ortlurddav Thev comprise voraiting oh-.tip ition and progrosivt 
dchvdration Nothmgrspas-.edrpctalb exeapta few mcconnimsteKiN 
and mucu'. Distention develops less rnpiillv than m neqiuretl ilciis 
due to the relative ah cnct of intestinal flora In eluoeleml ob true 
tion the diste ntion is w liollv cpigastne where is in colonie it is genera! 
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Au'?cult'itor\ peristalsis is usualh present and peristaltic A\a\es 
raa\ be Msible In incompltte occlusion the s^nlptom^> are less 
severe morlerate distention occasional vomiting and ob&tinate 
constipation 

Diagnosis — Lsophageal obstruction produces immediate v omiting 
during feeding and the site of atresia mav be readilv determined b\ 
a catheter or barium roentgenogram H\ pertrophic pv lone stenosis 
seldom develops during the first week is generallv accompanied bv 
V isible peristalsis and a palpable tumor and the \ omvtus is bde-free 
In low obstruction the v omiting occurs late and is of fecal character 
The site of obstruction is Usuallv demonstrable roentgenologicallv 
without the ingestion of barium Ano-rectal atresia is diagnosed bv 
inserting the finger into the anus 
Prognosis —In cases of complete atresia death occurs within a 
week Incomplete obstruction is often compatible with life 
Treatment —Complete atresia demands immediate surgerv kn 
fortunatelv but few cases arc correctable In partial obstruction 
operation becomes indicated if the condition becomes progre‘‘siveK 
worse or if acute ileus develops Preoperative and postoperative 
maintenance of the normal water saline balance is imperative 

ACQUIRED INTESTINAL OBSTRUCTION 

■Acquired obstruction occurs much mote freriuentlv than con 
genital atresia \\ hen the antecedent cause is mechanical the con 
dition is termed mechanical thus when toxic or neurologic paralytic 
or adynainxc item and when due to bowel spasm dynanixc tUus 
The obstruction mav be partial or complete In the former 
obstinate constipation occurs and in the latter neither gas nor feces 
passes the point of constriction The pathologic zone mav be 
narrow and band like or involve several feet of gut 

\\hen the vascular competenev of the gut is damaged the ele- 
ment of strangulation is added Although in obstructions proilucing 
great distention the capillarv circulation is of nccessitv altered the 
term strangulation generallv implies gross vascular damage 
The latter occurs in all lethal obstructions and is frequentlv acconi 
panted bv thrombosis or embolism of the mesenteric v essels 
Irrespective of the causative factor complete obstruction produces 
the follow mg stoppage of the fecal stream distention of the proxi 
ma! bowel with gas and fluid eirculatorv disturbances within the 
bowel wall of variable degree from venous stasis to gangrene and 
the production of lethal produang enterogenic toxins of the hista 
mine tvpe 

Etiology —A Mechanical Ileus —The manifold causes mav be of 
external or internal origin The former comprise the follovnng 
herniation through pentoneal opening retroperitoneal recesses or 
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hiati in the iuc''CntcT\ , |)eritonitis I»y iinxlticing plastic ;uilK*^ions; 
peritoneal bands, either congenital or a«inire<I; \ol\uIiis; and 
cicatricial contractions due to ^xpliilU or tuberculosiN. 

The internal or obturation causes comprise intussU'Ctption and 
foreign bodies The former is In far the most common agent in 
carlj childlnxid (liefer to Intussusception.) Toreign bodic*s ma\ 
consist of inspissated meconiuin in the new-born, enteroliths, masses 
of astarides, articles swallowed or rarcK, tumors of the bowel, 

I{ Adtfiiainic or Paraftftic //cut.— The ctiologic factor ina\ be 
neurogomc, to\K or tircuJatorc The first ma.\ octnr in spinal cord 
injuries or se\cre alxlominal trauma. Temporary ileus following 
laparotom\ is a common example of the latter. Toxic tjTics arc 
frecpienth exhiluted in iH'ritonitis, pneumonia and tjphoid fe\cr. 
The xastiilar supply of the intestinal tract is largely a terminal one 
and thrombosis or embolism readily produces infarctial destruction 
w ith resulting ileus 

Pathogenesis.— In acute ileus the element of circnlator.\ damage 
is usiialis addeil to tliat of obstruction The latter per sc causes 
stopjiageof tile fc*eal «;tream witli resulting distention of tlic proximal 
segment of the bowel and collapse of the distal jiortion. The 
dammcd-hack material consists of gastric, biliary, pancreatic and 
intestinal secretions, plus a cariable amount of ingested foo<l. 

Although the bacterial content of the upjHr intestine is lessx indent 
than the hlghl.c toxic flora of the terminal ileinn and nscx-ndirigcoloii, 
the organisms multiplj with grc*at rapidity irrespective of the site 
of ubstnution ^omc arc gas-pnMiucing, and an added transudation 
of COj mac (x-eiir from the venous stasis. The rapid foniiation of 
gas IS accoinp initd bv excessive secretion from tin* intcstiiml mucos.i 
and possddv aNo from the liver ainl pancreas The amount of 
higldv toxic fluid which nccHinulalc*s alfove the ohstruction Is often 
pnxligious 

The hack log of fluid and gas excites \ iolent peristalsis and v omit- 
ing Intraliiiiunal pn*v.urc iiUiuiatelv compromises the circulation 
and necrosis and digestion of the iniieos.x follow*. A further highly 
virulent toxic suhstniux* or sulistancc^s is therchv added. In the 
final stage of ovcnlisteiition and paraivsj-., hacteria may migrate 
tlmnigh theintcstiinl wall, orjicrfiiration may cKxur. Tlie n^sidting 
septic peritonitis js rapidlv )< thal. 

In the e.irl.v stages of obstruction, the distendcsl pmximal intestine 
retains its glistening normiil wlor, later it becxmies glarcsl and dark 
bluish from venous engoigcment, and with beginning gangrene, 
black and lusterlts.s The ntaineil contents change from the normal 
villow to a hlackish lihxwMmgeil stinking fluid. 

Ilistologieallj , the gut at first exhibits stretching anti congestion. 
I,ater the capillaries become engorged from venous stasis. Incnas- 
ing distention iiltiinatckv obstructs the arterial inflow and nixro'is 
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follous first of the mucosa and later the outer coats ith secon 
dar% thrombosis gross gangrene of the moist de%elops Bao 
tenemia does not occur except as an agonal complication 

Toxemia — In the absence of strangulation pathologic changes 
occur more rapidh in proximal than m distal obstructions In gen 
eral lioueter tie totemm j araUels ihe degree of danage io thegntuaU 
rile production and e\aet nature of the specific toxic substances is> 
mconipletelv understood In complete obstruction especiallv \ihen 
high there occurs a concentration of the blood ivath an increase of 
non protein nitrogenous elements a fall m blood chlorides and pro- 
gressne alkalosis Although these findings are explainable on the 
basis of dehjdration with consequent faihme of renal excretion the 
loss of chlorides through somitmg and the loss of electrohtes into 
the accumulated fluid within the bowel certain highlj toxic sub- 
stances in the nature of histamine or a proteose also appear to be 
produced in conditions of strangulation their absorption is rapidlj 
lethal 

ChioDic Incomplete Obstruction —In chronic tNqjes of partial ob 
struction the pathologic changes are quite different from those 
occurring m acute ileus The fecal material t'.hich dams back from 
time to time above the point of constriction is unaccompanied bj 
any great production of gas or excessive accumulation of toxic 
fluid The back log usually undei^s liquefaction and passes 
through the narrowed lumen 

The dominant lesion is a compensatory hvpertrophv of a short 
segment of gut proximal to the obstruction This results from 
continued hvperpenstalsis and in many instances there is associated 
dilatation In severe cases the mucosa ultimatelv becomes damaged 
and the resulting infection and edema of the gut w all ma\ precipitate 
acute complete obstruction 

Symptomatology of Acute Intestinal Obstruction The outstand 
mg svTnptoms are definite and remarkabh constant pain nausea 
and V omiting stoppage of both fecal stream and flatus abdominal 
distention general toxemia with increasing rapid feeble pulse and 
clear sensormra Feter and leukorjiosis are aE>jenf except in the 
prfSfnte of cvrci lotory damope or jicntoiutis lu mechatucal Ueus 
visible and auscuUatorv peristalsis may be present whereas m 
paralv tic tv pes the abdomen is txinspicuouslv silent 

Pam —In mechanical ileus pain is a constant factor It is of 
paroxvsmal character and vanes m degree from mild cramps to 
excruciating colic depending upon the acuitv of onset completeness 
of obstruction and associated circulatorv damage Although the 
pain at first is often general or parumbilical it may later become 
focalized at the site of obstruction 

In beginning strangulation tlie pain is acutelv se\ ere and cohekv 
—the pam of d\ ing tissue "W ith theadv ent of gangrene it prompth 
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disappeirs— tile silence of dead tissue The sudden cessation of 
se\ ere pam with persistence of obstruction is thus an ominous sign 
In parahtic ileus there is an absence of peristalsis and the pam is 
of constant rather than colick\ and is genenIK less se\ ere 

Nausea and Vomiting Nausea is commonh present at the onset 
and at times persist® Lshenng m the attack the earh ^omItus 
consists of stomach contents After a free mten al ot a few to 
seieral hours emesis recurs and the vomitus is composed of bile 
pancreatic secretions and upper intestinal contents later it becomes 
dark and blackish ^ith foul odor and iiltimateh fecaloid The 
earh ^ omiting is generalh forceful and projectile later from par 
ah Sis of the oa erdistended stomach it assumes an oierfloiv t\pe 
and small quantities of stinking coffee-ground fluid are repeatedly 
spilled TMthoiit effort A tremendous amount of fluid ma% he lost 
in this backwash aomitmg and the resulting dehydration and 
h\'pocliloremia become acuteh sexere 

Obstipation Fecal stoppage is absolute in complete obstruction 
Occasionally one or more stools are passed from residual material 
beloyy the obstruction or feces are returned in the first enema Such 
findings mav be misleading Once tbe lower bowel is cleansed 
howexer further flatus and feces are wanting In intussusception 
and certain tliromboticoonditions bJoodx mucus max beeiacuat«l 

Distention Abdominal distention usually dexelops rapidh, espe- 
ciallj in infants In mechanical obstruction of the small intestine 
the distention occurs chiefly in the central portion of the abdomen 
and Msible or auscultatory peristalsis is frequently demonstrable 
In parah tic ileus the distention is generalised and more pronounced 
and the abdomen is silent 

Toxemia — Tlie dex elopmcnt of to\eniia is one of the most charac 
teristie symptoms of intestinal obstruction Although it occurs 
irrespectixe of the etiofogic factor its degree is definitely more 
pronounced when accompanied Lx strangulation Through absorp- 
tion of enterogenic toxins the pulse becomes progressixeh more 
rapid and thready blood pressure falls and prostration is marked 
Dehydration is exidenced earlx bx the pinched expression sunken 
exes parched andfissuredlipsand tongue andputtx like imlasticitx 
of the skin (Refer to Dehydration) The sensormm howexcr 
remains clear 

Physical Examination Inspection — Thetx peofilistentioii should 
be noted whether generalized or limited to the central portion 
of the abdomen also the character of the respirations in median 
ical obstructions the breathing is both thoracic and abdominal 
whereas m peritomtic paralytic ileus the abdomen is splinteil and 
quiet Visible peristalsis denotes mechamcal obstruction 

Palpation —Except in paralx'tic ileus associated with pcntomtis 
the distended abdomen is non tender and muscle spasm and rebound 
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tenderness are absent A mass ina\ be demonstrable in mtussus 
ception p% lone stenosis \o1\tiIus and irreducible inguinal femoral 
or umbilical hernia 

Perciiasion —A dull area ma^ indicate the site of the pathology 
and dulness oier the zone of the ascending colon generalh denotes 
intussusception Farh focal timpani is suggestne of ^ol\ullIS 
and ascites of tuberculous peritonitis In advanced cases general 
ivunpinites develops and the liver dulness is pushed upwartl 

Ansciihalion — bvrishmg gurgling sounds and borborvgmi are 
commonlv evdiibited in mechanical obstruction and mav focalize 
the site of the pathologv In paralvtic ileus the abdomen is con 
spicuoush silent 

Pulse and Tempcraiure The character and rapidity of the pulse 
are valuable indices of toxemic seventy \ progressiv el\ n'^ing pulse 
rate is ominous Intestinal obstruction per se is practicalh an 
afebrile condition elevation of temperature occurs mainlv vnth 
circulatorv damage or peritoneal invasion 

Blood In the absence of strangulation thrombosis or inflamma 
tion the leukocvte count remains normal The blood exhibits a 
inarived decrease in the non protein nitrogen especiallv of the urea 
a dimmution of chlorides and an increased CO corobmmg power 
Erj'throcv’tosis denoted dehvdration 
Diagnosis —The cardinal symptom is acute and persistent obstruc 
tion of the bowels In eases presenting \ previous historv of 
appendicitis or hernia the dlagnosl^ is usuallv readilv made In 
manj instances however the onset of acute obstruction occurs 
without demonstrable cau<« intussusception volvulus constnc 
tion from congenital bands and peritoneal recesses Meckel s div er 
ticulum etc In such cases careful evaluation of the setpiential 
svmptomatologv is of the utmost importance 
The development of acute ileus m diffuse peritonitis is generalh 
assumed to be of paralvtic ongin Not infrequenth however bv 
reason of fibrinous adhesions actual mechanical ileus occurs and 
manj peritonitis deaths are due to the absorption of enterogenic 
toxins engendered b) obstruction rather than to sepsis Toxic 
paraljlic ileus usually dev elops m the first few da\ s follow mg opera 
tion distention is generalize and the abdomen is conspicuoush 
silent Alechancal obstruction occurs clueflv during the second or 
third week the distention is less general the fianks are seldom 
mv oh ed and auscultatorv peristalsis is often ev idenced 
Roentgen Examination — This mav be of definite value in obscure 
cases of obstruction and fiat plates combined with stereoscopic 
examination mav define the site of pathologv Barium should not 
be administered as it maj precipitate complete occlusion m threat 
ened obstruction 
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Course and Prognosis — Ihe opentive mortnliU !•» trcate«;t in 
ci’^s of high obstruction ind m tlioM? accompanied b\ strangulation 
Most deaths are directh due to the toxemia although peritonitis 
ma\ be an associated factor I nreliexed ca'scs of acute obatmction 
succumb within four orfi\cda\s 

Cases of subacute or chronic partial obstruction pursue a a anablt 
eour>e Wide some improve and remain well manv Iioc-omt 
progressive!' wor-e and fiiiallv develop acute obstniction Kecur 
rent s\ raptoms warrant surgical intervention 

Prophylaxis Ilcrnix should receive appropriate supportive or 
surgical treatment The latter i» dcfinitelv inihcatc<l m all irreiliic- 
ible tvpes (Refer to Hernia ) Postoperative band> and adhesions 
which commonlv cause obstruction are produced In manv factors 
peritonea! damage through rough handling evisceration prolonged 
exposure sponging and rubbing w ith drv gauze the use of irritating 
solutions and e<'peciallv the injudicious and prolonged Usage of 
ilrams The meticulous gentle handling of peritoneal tissues cannot 
be ov eremphasized also the iiecessitv of infolding or pentoneahzmg 
raw serous surfaces 

Treatment \cute intc-stinal obstruction is seldom rchevcil hv 
palliative measures Ln less successful immediate surgical intervcn 
tion IS imperative as procrastination of even a few hours mav lead 
to lethal toxemia Ihe objectives compri'C the following (1) 
Relief of the obstruction (2) re tontion of himenal patenev 
(i) evacuation of the toxic bowel content and (4) restoration of the 
normal saline-water halancx; through the administration of sup- 
portive measures which combat dehvdrotion hvpochlorcmia and 
alkalosis 

In conditions of anhv dremn and chlonde deficiencv the preopera- 
tive administration of gliic-o-e in phvsiologit saline volution through 
phlebocivsis or hv pcxlermocJv «is is of inestimable value (Refer to 
Dehvilration ) Gastric lavage should also precede the anesthetic 
to prevent the possililt a piration of toxic voinitus Ether narcosis 
Is gcnerallv emploveil ethvicne acetvlene and cvclopropaiu are 
levs toxic but mav fail to pitnluce sufficient muscular nlxxation 
In prcpuI>cvoent tliildnn spinal anestliesia mav l>e clccteil 

Sorsical Approach.— \ historv of the sequential s\ mptomatologv 
rombiiual w ith a can ful phv sical examination w ill u tialh determine 
the site of ob tniction The surgical approacli h planneil awml 
inclv In obscure obstructions an exploratorv mid right rcctiis 
incision IS advi-able as most pathologies are «mall mtestirial at or 
mar the ileoeccal junction (appendicitis mtU'susception Meckel s 
ihvcrticulum) 

nicincisKn with its center at the umbilicus is made 1 to 3 cm 
to tlu right of the mid line Mter the rectus sheath is operiesl the 
mtivcle Is voparatesl from its attachment to the hnei niha and 
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retracted outward, the jjostenor slitath and peritoneum are then 
carefulK opened betuetn arterj clamps, during inspiration Ade- 
quate exposure is iiuperatixe and this approach readilj lends itself 
to enlargement upward or downward Saline pads should be at 
hand to prevent eMsceration of the overdistended bowel In 
mechanical ileus due to peritoneal bands or omental adhesions, 
severance of the same will relieve the obstruction, following which 
the back log of fluid and gas passes rapidly bej oiid (The treatment 
of Intussusception and Volvnilus is discussed elsewhere ) 

In complicated cases and those with great distention, e\ isceration 
may be necessarv to determine the pathologv The intestines 
should be carefullv received upon, and covered bj, warm saline 
pads or rubber dam, jirolonged exposure to the air produces shock 
and peritoneal damage through chilling and drjing In rare 
instances a temporarv ifeotonij inav be required to reduce the dis- 
tention 

Management of the Obstructed Out —After the obstruction has 
been relieved, the nex't step is to determine the viabilitv of the gut 
]f tlie intestine appears engorged and dark blue with multiple 
petechuB, the coils should be wrapped in warm saline pads for five 
minutes Improvement m color accompanied by a return of peris- 
talsis indicates viabilitv Not infrequently a gray band is present, 
representing the site of lineal constriction Such bowel tissue is 
necrotic and, if left in siiu, will lead to perforation and septic peri- 
tonitis When the band is narrow it may be im erted by circum- 
ferential approximation of the healthy gut margins, the suture line 
being covered by an anchorage of omentum AVider gray zones, 
and raassvxe gangrene, require resection Closure of both ostia 
and side-to-side anastomosis is simpler and safer than end to end 
approximation In certain tvpes of colonic obstruction, a two-stage 
Mikulicz resection mav be elected 

Dramage —The question of intrapentoneal drainage follow mg 
resection is controversial Most surgeons favor drainage to the 
vicinity of, but not in contact with, the anastomosis In cases 
complicated bv septic peritonitis, supportive treatment iii the 
Powler posture offers tlie best prospect for recovery (Iltfer to 
Peritonitis ) 

In closure of the abdominal wall, the posterior rectus sheath and 
peritoneum should be metiailoush approximated with No 1 plain 
catgut, the muscle and anterior sheath with No 1 chromic, and the 
skin with dennal or silk Retention sutures of non-absorbable 
material are also advisable The abdominal dressings should be 
held firmly with wide adhesive straps, supplemented with a scultitis 
binder In clean cases the skin sutures mav be Temovnl on the 
eighth to tenth dav but the rttcntion-, should be allowed to remain 



444 


T^^EST^VAL 0BSTRUCT[0\ 


for at least two weeks Such prolonged support is adM able to 
pre^ ent possible <lehiscence 

Postoperative Treatment —Alans otherwise hopeless cases are 
sahaged b\ appropriate pobtoperatue treatment The problem 
comprises (1) Measures to combat dehsdration h\'pochloremia 
and alkalosis (2) e\acuation of the back log of septic raatenal 
wathm the gut and (3) restoration of peristalsis 

The first is specificalh combated through the administration of 
ph\siologic saline ^solution b\ repeated phlebochses or h\poder 
mochses in amounts sufficient to restore the normal saline-water 
balance The ^alue of such supporti\e therapv cannot be o\er 
stressed (Labopator\ dog& with high intestinal obstruction die m 
three or four da\s however if saline is injected under the skin in 
sufficient quantities to offset the loss b\ ^ omiting life ma\ be sus- 
tained for weeks ) Tlie injections of saline solution should be 
continued until the oral intake suffices The addition of o per cent 
glucose solution is definiteh valuable m addition to supphing a 
readih ovadizable food it combats alkalosis and stimulates renal 
output Fluid bv proctochsis is messv and impractical (Fop 
saline dosage refer to the chapter on Dehvdration) In critical 
cases blood transfusion is of great value 

The operation of jejunostomj or high ileostomv, formerh em 
ploved for drainage of the back log of septic Suid has been largeh 
superseded bv duodenal suction drainage through the indwelling 
Levine catheter pnssecl mtranasallv Repeated colonic irrigations 
emptv the bowels from below 

Turpentine stupes stimulate peristalsis and are most effective 
when followed bv prolonged warm colonic irrigations The latter 
mav be preceded bv the hj podennic injection of esenne sulphate or 
surgical pituitnn Opium and morphine should be withheld m 
cases of sev ere pam small hvpodenntc doses of codeine are definitelv 
less harmful AAith the return of moisture to the tongue the 
passage of gas and feces and the subsidence of distention oral 
fluid intake mav be started 

\ small number of cases have repeated attacks of acute complete 
obstruction which necessitate multiple laparotomies The under 
Iv ing pathologj is chronic pHstic pentomtis and m certain instances 
careful e'qiloration will reveal tuberculosis of the Fallopnn tubes 
cecum or appendix The removal of such primarv nidus genemllv 
prev ents recurrence In non tuberculous plastic peritonitis the 
mtraperitoneal installation of ammotic fluid appears to he of value 
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APPE^DIC1TIS 

ACUTE APPENDICITIS 

ALTHoroii within \en definite liniitition«s there should be no 
inortilit\ from acute appendicitis the death rate remains ^pp^l 
liriglj high This is largely attributable to la^ ignorance or pro 
fessional procrastination In the presence of cramps tlie unw ittmg 
mother often administers a cathartic especialls the death produc 
ing Iullab\ of castor oil and the o\er hopeful plnsician ma% dela\ 
surgical council until peritonitis develops 
Anatomy —The appendix varies greatlj m size shape and posi 
tion hsualh 7 to 10 cm its length maj varj from 1 cm to over 
2 o cm Relatu eh large at birth it tends to undergo atropbv and 
obliteration after middle life Absence of the organ is exceedingly 
rare and reduplication has lieen observed 
The appendix is situated on the poster© inner side of the caput 
coll at the end of tlie anterior tenia (an excellent guide m locating 
it) Although normallj occupving the right loner quadrant 
through arrest or failure of tolonic rotation it mav he under the 
liver spleen in the kft lower quadrant or at anv intermediate 
point (Fig ICO) It mav also be found m the pelvis m the sac 
of an inguinal femoral or umbilical hernia and m exceeclmglv rare 
cases the organ maj he inverted Its situs in tie right lower 
quadrant is also subject to considerable variation (Fig 170) 
Div erticulosis is observed verv rarelv 

The ileocecal valve is a phjsiologic partitiou point between the 
relative stasis and alkahnitv of the terminal ileum and the marked 
fliuditv and mild aciditv of the cecum ^Vliereas the intestinal 
contents of tl e latter exhibit the highest and most varied inimber 
of V imlent bacteria the sphanctmc zone is w elHortihed W abundant 
protectiv e I 3 raphoid tissue 

Lumenal Vanations —Tlie appendix of infants and voting children 
differs from tie adult tvpe m several anatomic respects Tlie 
lumen of the infantile organ tends to be funnel shaped and increases 
m diameter from tip to bast Adequate drainage afforded thereby 
accounts for the rantv of appendicitis in infants under two vears 
of age During later childhood the lumen becomes small tubular 
and of rolativelv the same diameter throughout its length and the 
1\ raphoid follicles mav encroach upon it Both conditions are 
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fa^ oraWt to stasia, obstruction, the multipliciti of organisms and 
bacterni innsion of the submucosa 
Gerlach's Valve or guard-like fold of mucous membrane at the 
junction of the appendix and bowel is relatiielj poorlj de\ eloped 
111 diildhood and offers little protection Moreoier, the muscular 
walls of the organ are relatneK thin, the submucosal tissue being 
especialK scant in comparison to tlie fibrous inelastic structure 
Jiresent m the adult tj^ie This paucitj of a submucous !a\er and 
the presence of a w ide lumen account for the lack of sequential s\'iup« 
tomatologi in the acute appendicitides of \ouiig children Although 
there is greater tcndenci to intracecal dramnge, the lack of a firm 
submucous lai er predisposes to earh perforation 
The Appenditular Artery supplying the appendix is a terminal 
sessel in approximate!} 88 per cent of cases nirorabosis of the 
mam trunk produces gangrene of the entire organ, and that of a 
branch, focal gangrene (infarct) The deficiencs of serosa at the 
mesentecic border represents the weakest lumenal point 

Predisposing Causes —Age —Although occurring at all ages, ap- 
pendicitis is most common m the teens ” It is infrequent under 
five }cars of age (not more than 3 per cent of all cases) and rare 
under two j ears (Gloniger successfiilK operated upon an infant 
forti-one hours old ) 

Se^ —The incidence is higher m males 

Familial Se\eTa\ members of a fimilv im' be afflicted either 
through fauU\ diet or common anatomic peculiarities fa\ orable to 
infection 

Diel —Constipation or diarrhea due to dietarj indiscretion is the 
most frequent predisposing cause 

TroHma —Overexertion ma\ reduce resistance to infection and 
excessive mtra-abdominal pressure maj also be a factor Direct 
trauma mav incite a preexisting latent infection 
Prertom Attacks — One attack predisposes to recurrence, usuall} 
within three mouths 

Infectious Difcnw —Appendicitis frequentlv follows infections 
that produce Iviupboid hvpeTplasia tonsillitis, scarlet fever, 
measles acute respiritorv diseases and especnllv enteritis 

Philogenelic . — Being a vcstignl organ without function, tlie aji- 
pendix IS predisposed to mnamination through functional imctn itv 
Anatomic Factors — The appendix occupies a relativelv high posi- 
tion m infnncv and descends into the right lovrer quadrant between 
the third and sixth vear It nonnxil' dangles loosel} from the 
postero-inner side of the caput coli in x dow iiwanl and inward direc- 
tion The position of the oigan is subject tow ide v xnation howev er, 
and it ma} he in anv axis in front of or behind the cecum to its 
inner or outer side, or behind the pentoncuin (the result of incom- 
plete descent) It maj be kinked, due to a short mesenter} or 
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angulated from war tissue band^ ■Vnj of these factors ma\ hinder 
ph\ siologic empt\ mg and the resulting stasis and circulatory inter- 
ference predispose to infection Inflammation of the organ may 
result in fibrotic obliteration of its lumen \Mien this occurs, in the 
proximal portion, the distal lumen lna^ become shut off and through 
continued secretion produce a c^st or hydrops of the appendix 
Adherence of the tip of the appends to adjacent Mscera may aho 
interfere with adequate drainage 

Tumors —Benign tumors are of rare occurrence and comprise 
pohpus, fibroma, m\oma, mx-xoma and lipoma Carcinoma is 
almost alnax s associated mtb adult life and the growths are usually 
localized nithin the organ. They arc rarely malignant and appen- 
dectomy results m cure 

Exciting Causes —/'orcijn Bodies —Feca] concretions, termed 
fecoliths, enteroliths or coproliths, occur in oxer 30 per cent of 
cases and are definite exciting causes of appendicitis Their pres- 
ence IS indicatixe of prexious mild catarrhal inflammation The 
latter interferes with adequate drainage and the retained inspissated 
mucus becomes deposited about clumps of bacteria or small fecal 
particles, therebx producing concretions (A similar genesis to that 
of gall stones ) The enteroliths occasionalh become encrusted 
with lime «alts and cast roentgen rax shadows resembling uretenl 
calculi Large concretions max produce decubitus necrosis result- 
ing m secondarx bacterial inxasion 

Intestinal Parasites — Oxxuris are often found m the appendix 
and are probabh inconsequential Ascans lumbncoides occur m- 
frequentlx and max be a proxocatixe factor The incidence of 
exogenous foreign bodies such as berry seeds and small metallic 
objects has been much exaggerated They pJax a xery minor 
etiologic role 

Bacteriology —In order of frequency of cultural growth, the fol- 
lowing organisms are associated with acute appendicitis B coli, 
staphxlococcus, streptococcus, B pxocxaneiis B tuberculosi':, 
pneumococcus, streptothnx, actmomxcosis and numerous anaerobic 
organisms Howex er, there is considerable controx ersx concerning 
the primarx and secondarx mxaders and manx behexe that the 
streptococews, xs. the sole, ox downwawt, ptwivarx oegauvsm 

Failure to distinguish between primary and wcondarx mxaders 
accounts for the wide xanation in statistical reports ^Mien bac- 
tenologic data is compiled on the basis of six, twehe, tweutx-four 
and fortx -eight hour appendicitides, streptococci predominate in 
the majontx of earh caws, and after twelve to twentx-four hoim>, 
B coll are most common 

The staphxlococcus so frequentlx present witli colon bacillus 
infections appears to occupx an intermediate position m the pro- 
duction of peritonitis and is probably asecondaiy protectne, rather 
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than a primary causatn e agent Tlie organisms are usualK present 
in great number on the outskirts of the mflammator^ zone and act 
as a defense mechanism b\ creating delimiting adliesions 

B coll pus IS rcadilj recognized b\ its characteristic foul odor 
B pj OC3 aneus a normal habitat of the intestine produces green 
pus onb in the presence of oxagen which is necessan for the pro- 
duction of p\ocjanin pigment Although capable of producing a 
\ indent peritonitis infection therefrom is iisuallv localized The 
organism is ne\er associated with the colon bacillus (Refer to 
Peritonitis ) 

Pathology —Inflammation of the apjiemlix mav be acute sub 
acute or cliromc The \anous \aneties are mere gradations of 
the same pathologic process The chronic pe alwa\ s results from 
preaious acute inflammation of greater or lesser degree 



Acute Catarrhal Appendicitis In the simplest form of inflamma 
tioii there is congestion edema and round cell inflammation of the 
mucous membrane and es>pcaall\ of the Kmph follicles 'Ihe 
appendix becomes thickened and distended from the retained 
mucus and the surface xeins are congestetl If the obstruction be 
relieved complete resolution mav follow "More often however 
there is some inflammatorv residuum evidenced bv more or less 
constriction of the lumen Oceasionallj ^ proximal obstruction 
persists and the accumulating mucus produces a mucocele or appen 
dicular cyst (1 ig 171 ) If the inflammation has been more pene 
trating adhesions maj rcsuUfromtheprotectivefibroplasticexudate 
29 




450 


^PPE^DlCITIS 


Although the mildest t\-pe of citarrhal inflammation ma\ be 
accompanied b\ onK slight digestne disturbance such repeated 
and apparentl} inconsequential m\asions ma^ e\ entuate in diffuse 
fibrous infiltration chrome appendicitis The appendtx becomes 
firm and thickened often with constnctions at one or more points 
and adhesions ma\ connect it with adjacent structures Acute 
infiammation ma^ de^ elop at am time 

Acute Diffuse Appendicitis —In other instances the infiammation 
IS more se%ere and the submucous muscular and peritoneal coats 
become progressneh imoUed The inflammation mai be limited 
to a segment containing a concretion or in\ ade the entire organ 
The appendix becomes red swollen and tense often cohered witli 
fibrin and a zone of clear or slightly tiirbib exudate ma\ surround it 
The process ma\ resoh e and result in chronic diffuse appendicitis 
or progress to suppuration and the pus be discharged into the 
lumen— acute suppuratiTe appendicitis 

^Mien the process is more sea ere greenish or black areas of 
necrosis appear resulting in perforative appendicitis ^\ith more 
intense inflammation thrombosis occurs and depending upon 
whether the thrombosis imoKes a branch of the appendicular 
arterj or the mam trunk a segment of the appendtx or the entire 
organ becomes graMsh green mush\ and gangrenous— ganfreneus 
appendicitis 

Sea ere infections are accompanied b^ inaohement of the perito- 
neum Although this generalla results from perforation or gangrene 
bacterial in\asion ma\ occur without a macroscopic break m con 
tinuit\ In certain tapes an abundant fibrinous exudate produces 
agglutination of the neighboring intestinal coils and omentum and 
the purulent process becomes localized — appendiceal abscess Tins 
commonh occurs with B cob and staph\lococcus infections In 
the presence of airulent streptococcus invasion the exudate is thin 
scant and low in fibrin content and diffuse peritonitis results 
Operative Findmgs — Tlie usual findings at operation m acute 
infections of tw ent> fourtothirtx six hours duration are as follows, 
the aes'iels of the abdominal wall are TOngested and bleed freeh 
upon opening the edematous peritoneum clear fluid is encounter«l 
and as the region of the appendLX is approached an increasing amount 
of turbid fluid or frank pus appears often w ith the characteristic 
foul odor of B coh infection The peritoneum of the adjacent 
intestinal coils and omentum is acuteh reddened coa ered w ith fibrin 
and agglutinated about the appenduc At this stage and e peciall% 
in a oung children m whom the omentum is short there la frequenth 
a considerable amount of turbid fluid m the pehas which maa later 
eaentuate in a pelvic abscess unless eaacuated 

After sea eral daa s an unrelieved appendiceal or pela ic abscess ma\ 
rupture into the peritoneal cavita and produce fulminant spreading 
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peritonitis, m unusual instmces the pus is e^ acuated into the m 
testme through ulceration of its •wall At an\ stage the appendu? 
may slough and he free m the absce'^s 

In se\ere streptococcus infection of tuent^ four to thirtj si-^ 
hours duration the operatue finding exhibit a marked subperito- 
ne*vl cellulitis and upon opening the abdomen there is little or no 
exudate and no odor Tlie pentoneum appears blistered lustre- 
less thickened edematous and hj^pereraic e^en uith petechia; 
Iibnn and delimiting adhesions are wanting and the inflammation 
IS widespread and diffuse Such lethal t\pes are fortunately 
uncommon 

Chrome Appendicitis The appendix is endowed with remarkable 
reparative potential Plus is evidenced bv the crippling sears and 
dense adhesions so frequentlv exhibited the mesenterv mav be 
thickened and shortened and the appendix stubbed and widened 
adhesions maj cause a innltiplicitv of sharii angulations and kinks 
and at times the organ is conipleteh buried in a mass of scar tissue 
Occasioiiallv the chronic inflammatorj process spreads to tl e cecum 
and produces a thickened brawnv mass winch suggests tuberculosis 

Ilistologicallv scar ti sue dominates tlie pathologv and the 
fibrosis IS especiallv conspicuous beneath the mucosa Such scar 
ring definitel> inhibits normal peristaltic expulsive forces and en 
teroUths are formed frecjuentlv Their presence is a common cause 
of appendicular cole Although progressive fibrotic obliteration 
of the lumen is a plusiologic process in middle life the presence of 
scar tissue obliteration and atrophv m clnldhood is definite ex idence 
of previous inflammation In an appendix once da xaged tccht 
T cnce of xnfection w tie rule 

Pmoary Tuberctilosis of tlie appendix is rare in children and tl e 
pathologv IS usiiallj associated with tuberculous peritonitis In 
thexerv unusual cases of actinomyciBis the organ becomes involved 
through ingestion of the fungus A large brawnv induration dev el 
ops which usinlli involves the cecum Suppuration follows with 
the formation of multiple sinuses Tl e rav fungus is rcadil\ 
demonstrable m the sulphur like granules extruded in the discharge 

Symptomatology of Acute Appendicitis 

Although the sequence of sv mptomatologv in children under 
twelve vears of age mav be somewhat modified due to (1) the 
paiicitv of a resistant submucosa and (2) a greater tendenev to 
intracecal drainage tl e clinical picture is geiienllv definite and 
decisive Infection almost alwavs begins m the mucosa and the 
products of inflammation are retamed within the lumen Iv the 
swollen mucous membrane I xaggerated I ut ineffective expulsive 
peristalsis produces (1) col ckj pain which occurs suddenly is 
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se^ ert and recurrent in charncter and iisinll} reaches, its nnxmunn 
m ibout four hours This pnmw pun due to \ lolent pcristals>is 
abo\e the pro\oknig cause is referred to the epigastrium Its 
onset is accompanied b\ (2) nan ea n ith or \^ ithout \ oimting 
Unless a cathartic has been administered the nausea and ^omltmg 
soon sub ide (Recurrence of \omiting after twentx four hours 
suggests pentomti'.) The abdomen is (3) gcncralK sensitne but 
'leldom spastic in the first hours Rectal temperature re\eals (4) 
slight fe\ er ith rare exception the oiwt is paralleled b\ some 
degree of (5) leukoc\'tosia and poh micletisis Tins «equence of 
pain nausea abdominal tenderness fever and leukocytosis so adniir 
abh first emphasized b\ "Miirpln is definite and constant Hit 
infection maa eaentuate as folions (1) b\ mtracecal dnmage and 
resolution (2) suppurition and perforation or (3) gangrene 

Focalizabon in the Right Lower Quadrant —With imoliement of 
the serosa which usualK occurs in four to six hours tht abdominal 
sxmptomatoIogN changes to that of a focal pathologic process in 
the region of the appendix Tht pam becomes con tint and 
localized m the right lower quadrant and nan ea and ^omItlng 
cease the general abdominal tenderness changes to a local point of 
tenderness capable of accurate focalization at '\IcBurne\ s point 
(appendicular base) and muscle spasm is ustulK demonstrable 
The temperature ma\ temporanh subside but the leiikocN'to is and 
pol\ nucleosis persist or increase At this stage the disea e is dug 
nosed ns acute appendicitis although the pathologic proc’css is 
actualh an incipient localized peritonitis (serosal inflammation) 

Peritoneal response to bacterial imasion is imniediato and 
specific first a transudate then an exudate is thrown out and the 
neighboring intestinal coils and omentum I ecome agglutinated 
about the process With fixation of the intestines peristal is cea cs 
and distention de^ elops At this stage a \ igorous cathartic is often 
gi\ en and the locahzeel peritonitis liecomes com erted into i pre cess 
of rapidh ascending pathologic se\erit\ that of spreading diffuse 
peritonitis 

The Danger of Catharsis The danger of catharsis in appendicitis 
Is forcefulh emphasized b\ the statistics of Ilea d Of 402 patients 
of aJJ ages who had appendiofi* but did not take a laxatne 1 out 
of SO died of 902 wlio took one laxatiee 1 out of 14 died and 
among 902 who took two or more laxatnes I out of 7 died 

Pam —The onset of appendicitis is not alwa\s immeehatch 
accompanied In coheke pain Occasionalh and especialh m 
xoung children there ma\ le an up et stomach for a few dais 
with onK \aguc abdominal discomfort In such cases the epi 
gastric pain ma\ take seieral hours to tleielop acuiti If there 
lias been a prei ions attack the pain nia\ he felt in the right low er 
quadrant rather than m the epigastnum 
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The secondan localization of pain (serosal inflnnimation) Mries 
■with the site of the appendix Pam o^ er the iliac crest extending 
into the loin generalK denotes n retrocecal appenduc hing to tlie 
outer side of tlie cecum '\\Tien the organ is directed upiiard and 
iniiard the pam max focalize near the umbilicus If the appendix 
lies entirely nithm the peKis the abdominal signs maj be negh 
gible increased irequencx and urgencx of urination are suggestixe 
sxmptoms To illustrate A colleague s son aged ten x ears came 
home from school complaining of nausea and abdominal pain 
Examination b\ the father xvas negative except for slight abdominal 
tenderness Mouth temperature nas normal An enema xxhich 
temporarilx increased the cramps nas followed bx relief At 
bedtime C ounces of citrate of magnesia was administered During 
the night the patient xxas awakened bj recurrent cramps and toward 
morning dexeloped frequent micturition Seen twentx six hours 
after the onset the rectal temperature xvas 100 4'’ T and pulse SO 
the abdominal examination failed to rexea! either tenderness or 
muscle spasm Rectal examination however elicited acute tender 
ness on the right side The blood exhibited a leukocvtosis of 
1*’ 100 with polxnucleosis of 81 per cent Immediate operation 
revealed a perforated mtrapelvic appendux surrounded bv several 
ounces of turbid fluid with B cob odor Convalescence was 
uneventful 

Vomiting —As a rule the vomiting is not protracted and generallv 
occurs onlj once or twice unless medication has been administered 
Recurrence of \ omitmg after twentj four hours suggests peritonitis 
In the hte stages of peritonitis the progressive distention from 
paraljtic ileus is often accompanied hv repented copious vomiting 
without effort Toxic diarrhea max occur with pneumococcus or 
streptococcus peritonitis 

Temperature Rectal temperature m the earh stages vanes from 
100° to 101° r and at tl e end of twentj four hours maj reach 
103° r It IS seldom higher except in fulminating or severe retro 
cecal appendicitis Tlie degree of fever however is no reliable 
index of the severitv oracuitj of the process a normal temperature 
inav even occur with a gangrenous appendix and m rare instances 
w ith perforation Sudden increase m temperature suggests spread 
ing infection and its gradual reduction limitation or subsidence of 
the process 

Suppurative Appendicitis The constitutional sjmptoms of sup 
puratne appendicitis depend thieflj upon the degree of septic 
absorption Although the temperature is usuallv 102° V plus it 
maj remain low As previouslv stated the degree of fever is an 
unreliable and misleading indicator of the pathologv The pulse is 
generallv rapid and focal tenderness is often acute The mo t 
exquisite tei deme&s occurs m cases where the appendix lies m con 
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tact TMth the pentoneuin of the anterior abdominal wall or when 
a cj st of the appendix becomes infected It should be emphasized 
that muscular rigidit\ in infants and \oung children is decidedl\ 
less marked than m adults \t times it ma^ be excee<hngl\ slight 
ea en in the presence of diffuse peritonitis 

Development of a Mass — Con«idenng the paucit\ of abdominal 
s\ mptoras m •some cases the deaelopment of an iniiammatoia ma s 
is often surprising \fter a few da\s of anorexia and nausea per 
haps with slight fe\er and indefinite cramps and following the 
administration of laxati\es a mass deaelops in the right lower 
quadrant At operation these cases generalh present a loealizeil 
pentomtis with abundant plastic exudate but without gross cm 
dence of perforation Infrequenth a perforation with frank piis 
obtains. 

Perforative Appendicitis —With the ad\ent of perforation the 
pain IS often ameliorated through pressure relief of the mtra appen 
diceal emp^ema and the patient feels better This critical period 
of mtrapentoneal in%asioD maa be mistaken for impro\ement until 
the process e^entuates m abscess formation or diffuse peritonitis 
The latter ig especialh apt to occur in loung children for in earli 
life the frail omentum is a poorh dexeloped defense mechanism 
Severe pam after primary subsidence is ominous and nsnally implies 
hPfl inBiH g pentomtis 

Gangrenous Appendicitis —A positive diagnosis of focal or total 
necrosis of the appendix is often impossible The outstanding 
features of the patbologv are sudden ce‘?^atlon of acute pain and the 
pe^sl^tcnce of acute focal tenderness over AIcBurnev s point The 
temperature is notonouslv unreliable and mav be normal or onlv 
slightlv elevated The pul^e however is usualh acceJeratetl and 
the blood count exhibits «ome degree of absolute and relative polv 
nucleosis Sudden cessation of pain with persistence of acute focal 
tenderness is a definite indication for immediate operation. 

Spreading or Diffuse Pentomtis —It 'should be emphasizeil that 
pathologic processes advance with great rapiditv m earlv life and 
that appendiceal perforation often occurs within twelve hours 
I ortunatelv the protective potential of the peritoneum is maxima! 
in childhood and the majoritv of perforations become walled off and 
result m inflammatorv masses or frank abscesses 

Of the several factors predispo'=ing to diffuse peritonitis the 
administration of a cathartic is pre<!ominantlv the chief cause 
Through the incitement of violent peristalsi« an iiitra appendiceal 
empvemamav readih become ruptured and produce massive inv a 
Sion of the peritoneal cavitv In virulent streptococcus tvpes a 
minimum of protective fibroplastic exiulate is pro<!uc-ed and the 
infection spreads bv both surface extension and vaa the subserous 
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hmpbatics The patient becomes o\en\ helmed bj the intense 
toxemia before there is time for peritoneal delimitation 

Occasionall^\ a chill occurs at the time of peritoneal invasion 
and there ma\ be reflex vomiting The temperature often rises 
and tile pulse becomes accelerated Spreading tenderness, however, 
IS the most valuable sign of diffusing pentomtis Muscular rigidity 
IS unreliable and maj be wanting in joung children More often 
hypersensitiv eness of the skin may lie elicited In older patients, 
a head zone of h^vperesthesia maj be demonstrable Rectal ten- 
derness, especiallj on the right side, is also an important earlv 
diagnostic sign With the gloved finger well lubricated and gently 
insinuated into the rectum, the small pelvis of the child maj be 
palpated with little discomfort 

Slood Exammation — Although leukocytosis is a relatively con- 
stant factor in acute appendicitis, it is subject to ivnde variations 
It should be remembered that m children under six years of age, 
the normal leukocy te count approximates 9500 per c mm , and that 
m infancy the proportion of Ivmphocytes is 60 to CO per cent and 
the polymorphonuclear neutrophiles, 30 to 40 per cent These 
differentnls gradually alter and approach the adult type at eight 
or ten y ears 

A leukocvtosis of 12,000 to 20,000 appears early and is charac- 
terized bv a relativelv high proportion of polynnorphonuclear neu- 
trophiles Tins increase m the white blood cells is a reaction to 
absorption and a moderatelv high count generally indicates good 
resistance Slight leukocytosis is equivocal it may occur m mild 
catarrhal appendicitides or in fulminating infections with over- 
whelming toxemia Whereas a diminishing leukocytosis m the 
presence of general improvement is a favorable indication, a low 
count, with evidence of diffusing tenderness, is ominous The 
Schilling index test is, also of considerable value (Refer to Perito- 
nitis) Although in exceptional cases the leukocvtes may number 
30,000, a count above 25,000 is suspicious of pulmonary infection 

Diagnosis —>5 hereas tvpical cases of acute appendicitis can often 
be diagnosed over the telephone atypical tvpes may be very per- 
plexing, especially in vonng children The history and sequence of 
sy mptomatologi are of the greatest importance Much can also 
be gamed bv observation a child with peritoneal irritation lies 
quietlv on his back or side, with thighs elevated and knees flexed, 
av oiding any mov eraeiit, pressure on the abdomen or deep breathing 
Tenderness and hy perestliesia of the skin are often more ev idenced 
in young children than reflex muscle spasm, in older patients the 
phv sical signs are the same as in adults 

In early cases, local tenderness is often increased bv contraction 
of the psoas muscle upon flexing the thigh wnth the leg extended 
steady pressure made over McBumey’s point intensifies the pain 
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Rebound tenderness is a definite sign of peritoneal in\ oh emtnt and 
Its importance cannot be o\erstressed Repeatcel examinations at 
hourh jnter\ala are often of great \aliie If doubt exists after 
careful obser\ation e\plorator\ laparotoma is less hazardous than 
procrastination 

Differential Diagnosis —Pnetmonia and Plewrwy —Pleural pain 
maj be refeirefl through the intercostal and abdominal neia es to the 
region of the appenduc The associated abdominal tenilemess hou- 
eier is superficial and the muscle spasm i» relaxed during inspira- 
tion Moreoxer the temperature, respirators rate and leukocvte 
count are usualii higher than in appendicitis In cases of doubt a 
chest roentgenogram is often diagnostic In unusual instances acute 
appendicitis ma\ occur sirauItaneoiisK with pneumonia 

Pyehlts —Pam in acute p\elitis max be referred to the right 
loner quadrant The condition is often ascociated nith tenderness 
o\cr the kidnexs winch max be elicited bx deep palpation or per 
cussion of the flank area Clumps of leukoex tes are usuallx demon- 
stable in the unne 

Crtirfl —The passage of fine graxel max proiluce xiretcral cobc 
simulating appendicitis Fexer abdominal tenderness and mu«c!e 
spasm are absent and the unne generaUx cxlubits crx^tals and red 
blood cells 

Intealmal Co/ic — Tins max cause anxictx especialh if there is 
much fecal accumulation m the colon lexer leukocxtosis and 
definite signs of appendicular inflammation are uantmg and the 
condition is reliexed b\ enemata 

leu/e febrile Indtgesfim —Differential iliagnosis m the first fexs 
hours max be impossible Although the temperature ri«es rapidlx, 
focal tenderness and rnuscfe spasm do not dex clop 

IlfOTf/itn —The xomitmg fexer and abdominal tenderness are 
associated xxitli frequent diarrlual stools focal apptntliciilar signs 
arc XX anting 

Inflnai «— Although alKlominal pam and mild gciural tender 
m*ss max oecasionallx be associated xxitli influenza focal sx mptimis 
are absent and the blood usiialK exhibits leukopenia 
lutu^susce] iion —ihv intermittent colit xxitli fret intcrxals of 
comfort the dcxelopment of a mass and the passage of currant 
jell' stools (blood streaked mucus) are pathognomonic 

hijlmnnl Ncefra — \t times acute inflammation of thi. mei^cntinc 
or retroperitoneal Ixinph nodes, is av<otintcd xxitli nciitc infections 
of the threat ears smmts or poliomveUtis 'Fhe abdominal ten 
ilcrness and rigiditx are nldom as focalircd or marked as in apjitndi 
titis (Refer to Afesenlenc I xmpliadenitis ) 

inde Titbernilouf Idcni/u —Acute inxoixement of the nodes at 
the ilt'oec'cal angle max be confused xiitb appendiceal nlisccss 
High leukocxtosis and polxnucleosis art absent 
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Psoas Abscess cold abscess resulting from spinal canes ma\ 
be mistaken for an appendicular mass Ibe lustorj of chromcitj 
and the spinal roentgenogram readih diflerentiate the condition 

Peritonitis —Unusual primaia t\pes (U due to the piieumo 
coccus or streptococcus ma\ be impossible of differentiation (Refer 
to Pneumococcus Pentonitis ) 

Dit'erfjcuhfia —Acute inflammation of Meckel s diverticulum or 
perforation of a dnerticular ulcer maa cJosel} mimic appendicitis 
Tlie focal signs are generallj near the umbilicus (Refer to Meckel s 
Diverticulum ) 

Johihis The pathologv seldom develops in the right loner 
quadrant (Refer to \ oKuhis ) 

OrariOM Cyst or Dermoid — An ovarian evst ma\ rareb develop 
before pubescence and become twisted about its pedicle Recur 
rent intermittent colic with the iraiucdiate presence of a pelvic 
mass are diagnostic 

Persistent Urachus —In inflammation of a persistent urachus 
there is a previous histon of umbilical discharge with the gradual 
development of a tender mid line elongated mass extending down 
ward from the umbilicus 

Torsion of tie 0i lentum —Tlie condition is excoedinglv rare in 
childhood There is usuallv a preceding historv of operation or of 
hernia The diagnosis is rarelv made prior to Japarotomj 

0 lentitis —L\cept when associated with peritonitis mflamnia 
tiou of the omentum is usualU a sequel of omental resection m 
henna especially when silk ligatures have been emploved 

Torsion of the Sjeruatic Cord (Refer to Chapter VLIII ) 

icute ChoUajsiitis and Perforated Ulcer — The former is verv 
uncommon in childhood and perforation of a gastric or duodenal 
ulcer IS exceedingly rare A good general rule w ith chiUlren is to 
consider all acute abdominal inflammations to be of appendiceal 
origin until proven otherwise 

Complications of Acute Appendicitis —The dominant complica 
tion of acute appendicitis is pentomhs either local or diffuse Secon 
dary abscess mav result therefrom m the region of the appendix m 
the pelvis right lumbar gutter left lumbar gutter subdiaphrag 
matic or subhepatic space or m the soft parts (I ig 172 ) 

Intestinal Obstruction — Parahtic ileus (advnamic) occurs chiefly 
during the first few davs follonmg operation whertas mechanical 
obstruction from plastic adhesions genernliv develops during the 
second week or later 

Fecal Fistula —Fecal fistula may result from sloughing of tlie 
cecal wall about the appendix base or from improper treatment of 
the appendix stump ^lost fistul*e close spontaneou'.lv but mav 
require months for healing 
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Thrombophlebitis — Tlusmij occur b.\ thrLcte'ctenMonorthroxipb 
embolibm and lead to gn\c cumplications in either tlie sxstemic or 
porta! s\stcm The clot originates either at the site of the Mound 
or m the pehit or feinonl \eiiis and cmboli therefntin lodge mo>.t 
often in the puhnomri Tins dntnntic catastrophe usiialK 

tlei clops toward the end of the second we*ck The patit*nt suddenK 



Fio 17j — DiiKianunilie rci>rP9ciililion of Ihe rommoti •i«oa of i rimirj mil 
at r‘on<lircal atxw'cHa an I roitlc* of extpn^ion The ntorc comnintt 
are ahailcil ll c »lcc|i«t ^uppursine I }tei Uel itu u also indicated aecondsrj to 
lioriiil throml>o»is ( \fler Ke!l> ) 

r-omphiiis of distress or aente pain in the rliest, Ixfome's cianotif 
and nn' siieemnh m a few miiiiito if the tinholus olntructs a imm 
piilmonars arterx hinalltr infarcts are nmimpanicd !)\ pallor, 
rapid pulse, cough and fnithv hlooel-tingeel sputum, and the patient 
maj gradualh rcesner Puhnonon/ emhoUvn otxiir^ a\mui mce ui 
o\er\ 2o0(l apiKudeetoimcs, the iiicMltnce Iniiig higlur m suppura- 
ti\f» than in elciiii ease*s 
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Thrombophlebitis of the portal sa stem ma\ lead to pylephlebitis 
and the de\elopment of multiple abscesses m the h\er There 
ma\ be a dull at the onset folloned b\ intermittent or remittent 
fe\er and sweats The liter gradually becomes enlarged and ten 
der and slight jaundice is common The prognosis is evtremelv 
gra\ e (Refer to Pt lephlebitis ) 

Pneumoma — Postoperatn e pneumonia maj det elop w ithm fortj 
eight hours following operation This is usinllv a lobar tjpe and 
results from pneumococci harbored in the nasopbart-nx During 
the second week hronchopnennionia mat occur from minute septic 
emboli The incidence of pneumonia taries from 1 to 3 per cent 
irrespectne of the ttpe of anesthesia cmplojed Clectne (peratwn 
should never be performed if the child has a cough or reddened pharynx 
Massive Collapse of the Lung — Tins unusual complication mav 
occur within the first few dnts following operation The patient 
det elops cough dtspnea ctanosis and increased pulse rate Respi 
ratort excursion js definitdt limited on the affected side the per 
cussion note is high pitched breath sounds absent and the heart 
mat he displaced tow ard the affected side Roentgen raj examiiia 
tion IS diagnostic Ileco\en usuallv follows in seven to ten dass 
Pyelitis maj develop during anv period of the convalescence 
Sepbceima wath demonstrable bacteriemia is a common complication 
m sev ere streptococcus peritonitis 
Dehiscence occurs more frequentlv m children than in adults It 
mav result from continuous distention coughing or delirium 
improper wound closure cspeciallj of the peritoneum or from 
too earlv removal of sutures 

Seguelte —The prev ention and treatment of po&toperativ e adhe- 
sions is discussed elsewhere (Refer to Postoperative Peritonitis ) 
Ventral hernia mav result from division of the motor nerves from 
prolonged drainage per&istent coughing continuous distention or 
excessive fascial sloughing The incidence is less m drainage cases 
through a split rectus incision than in the gridiron muscle separa 
tion over the groin or scrotum occasionally occursfrom 

div ision of sensorv fibers It is not permanent and normal sensation 
13 usually regained vvitbui a \ear 

CHRONIC APPENDICITIS 

The term is rather loosel' applied to two groups of cases In 
one there is a historv of recurrent attacks of acute appendicitis 
w ith more or less mten al indigestion and focal tendemesa In tlie 
other the chief complaint is di comfort or dull pain in tlie nglit 
lower quadrant with or without reflex epigastric svmptoms 
Although previous acute attacks are denied careful questioning 
will usually elicit a Instore of abdominal cramps at some former 
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period as chronic appendicitis is ilwa\s the sequel of antecedent 
inflammation houe^e^mlld 

Patients with a historv of recurrent acute attacks ^\ith in 
ter\al discomfort or focal tenderness are readiK diagnosed Tho«e 
complaining onh of \ ague epigastric s\mptoms n ith tenderne&s in 
the appendix region require careful stud\ ell-de\ eloped sthenic 
children ho lia\ e repeated indigestion without dietaia indiscretions 
or bowel irregularit% and m whom there is definite focalized ten 
derness o\ er McBurne\ s point usually haxe appendiceal patholog\ 
Conxer^eh asthenic tx'pes e:>peciallv girla who are habitualh con 
stipated and m whom discomfort and tenderness in the right low er 
quadrant are the onl\ sxmptoms generalh ha\e \ i»ceroptosi& or 
spastic colitis buch cases are made definiteK worse b\ appendec 
tom\ Imaginarx appendicitis occasionalh dexelops in neurotic 
children when their fnends are afflicted 

The Diagnosis of Chronic Appendicitis —This is less confusmg m 
children than m adults because the possibilitx of gall bladder or 
px loro-duodenal pathologx is negligible In the absence of prcxaous 
attacks the most xaluable diagnostic findings are the following 
acute tenderness definitelx focalized at McBumex s point referr^ 
para umbilical pain upon deep pressure oxer the appended nausea 
induced bx sustained deep palpation and a highh txmpanitic 
cecum The focal pain is often accentuated bx psoas tension this 
max be elicited during palpation bx hax ing the patient flex the thigh 
wath the knee held in extension 

Roentgenologic EzammatioQ — Koentgen rax and fluoroscopic ex 
aminations are often of great \alue in doubtful cases The presence 
of enteroliths is indicatixe of prexious inflammation as are al o 
bands kinks and adhesions \ i^uafization of the appendix max be 
ab ent in obstructixe txpes and a barium re'^idue in the organ after 
‘'exentx two hours often denotes pathologx In '^onie cases the 
shadow of a ureteral calculus or calcified Ixmph node clarifies the 
diagno Is 

Prognosis m Acute Appendicitis Most deaths from appendicitis 
are a sad commentarx upon the ex ils of lax ignorance or professional 
procrastination for xxath rare exception the inortahtx is definitelx 
and sofefx that of peritonitis (o to Xo per cent) Tfie danger of 
interval appendectomx in a suigicallx competent child is negligible 
and operation during the first twelve hours of an acute attack 
almost alwaxs eventuates in a smooth and «peetlx conx alesc-enee 
^^lth each succeeding hour the danger of perforation or gangrene 
becomes more ominous A careful studx of statistics reveals an 
alarminglx progressive incidence of pentomtis from perforation or 
gangrene after twentx four hours Kre^h reviewed the appendi 
citis problem in N ew \ ork Citx and in 404 ** cases of acute appen h 
citis operated in fourteen hospitals of high standard the axenge 
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inortalit\ ^as 7 per cent In the Lnited States the annual roster 
of martjTs from appendicitis is o\er 2ofl00 
Treatinent of Acute Appendiatis —During tl e earl} stages of an 
acute attack it is often impossible to determine T\hether the process 
IS catarrhal suppurate c or gangrenous and the onK safe procedure 
IS immediate surgical inteia ention This is especialh true m a oung 
children because the sj mptomatologt is le'^s sequential and the 
danger of diffuse peritonitis is greatest (Refer to Pathologi ) 
Early operation by tl e casual surgeon is a nn ck safer proce lure Van 
late appendectomy tn the hands of the most skilfi I 
Follow mg perforation and in the presence of spreading peritonitis 
delaj IS extremeh dangerous for localization of the process with 
resultant abscess formation is definitely less common than in 
adults Exception homexer should be made m ca^es of fulminating 
ascending infection of oxer fortx-eight hours duration In this 
txqie supportixe treatment with absoute peristaltic rest m the 
Ochsner posture is preferable to immediate appcndectomv and 
drainage (Refer to Treatment under Peritonitis ) 

Earlv acute cases witli upper respiratory infection should be 
obserxed at hourU mterxals If the appendiceal inflammation does 
not subside operation becomes imperatixe Tlie choice of anes- 
theticanditsskilfuladministrationareextremelx important (Refer 
to chapter on Anesthesia ) 

Treatment of Chrome Appendicitis —Operation should be advised 
in cases presenting a history of recurrent attacks even though thex 
be mild in character A subsequent attack may be fulminant and 
occur during some mtercurrent infection Operation is also mdi 
cated in cases of chronic appendicitis definitelx demonstrable by 
physical or roentgen rax examination Interxal appendectomx is 
an ideal surgical procedure 

Preoperalive Management —During an acute attack al soluteh 
nothing should be giv en bx mouth no fool no water no medica 
tion Exen sips of water are a biologic stimulant of peristalsis 
Freezing the appendux is held in high esteem b\ the laitx Ln 
questionablx the application of cold oxer the inflammatorx zone 
tends to dimini h peristalsis and is therebx comforting I iifortu 
iiatelx it masks both the degree of pain and the extent of tenderness 
and ngiditx Moreoxer a lower^ local resistance to the spread 
of infection max result for polxnucleosis appears to I e reduced b\ 
prolonged application of cold to the al domen 

After operation has been decided upon codeine or morphine and 
atropine max be gixen hx'podenmcally to relieve pain and in tarly 
cases a w arm soap w ater or milk and molasses enema is adx isable 
If dehxdration and h\*pochloremia haxe dex eloped from excessive 
vomiting an infusion, of o per cent glucose m physiologic saline 
solution should be administered in dosages of 100 to 500 cc accord 
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mg to bod\ eight (Refer to Delndration ) Gastric laxige is 
best accomplished b^ siphonige through a LeMue tube passetl 
mtranasalh 

The child should he^^eIl protected with arm blankets for transfer 
to and from the operating room and undue dulling meticulousK 
a\ oided I ear ma\ be assuaged ba the s\ mpathetic attitude of the 
surgeon and nurse and b\ proper sedation There is no excu=;e for 
a child to be brought into the anesthesia room struggling and 
hjstencal The choice of anesthetic is discussed m the chapter on 
Anesthesia 



F o I7j Inc g ong commonly employed for nppon lectomy 1 K gl t j nra 
ertus B nght paramed an C MeBuroeys nc on Tl o dotted I nea nd catc the 
d rect ons n w b eh the nc s ons may be enlarfwJ 

Abdommal Preparation This is unnecessarc until the patient is 
anesthetized There arc mimenms skill antiseptics of ^arlahIc 
Mrtue \t the New Aork Post Graduate Hospital fresh half 
strength tincture of iodine is eraplo^ed as follows a few drops ire 
placed, on. the umlidicus and the abdomen is thucoughU painted 
the entire area is then sponged with alcohol Care is taken to 
thoroughlv remot e all traces of lodme e^pecialh in the groins for 
the child s skin is readil\ blistered The abdomen is then dried 
and read\ for operation 

Choice of Incision ^a^ous incisions are fa\ored b\ difTcrent 
operators (Fig 173) The T/cBiimey or jrri /iron incision with 
separation of the external oblique aponeurosis and the intenia! 
oblique and trans\ ersalis muscles m the respecti\ e direction of their 
fibers IS an excellent technic Ilowexer it is ill suited to cases 



CHRONIC iPPhVDIClTIS 


4b} 


reriuinng mtrapentoneal drainage, and sloughing of the aponeu- 
rosis ^^th resultant hernia formation occurs more often than A\jth 
a split rectus incision The incision is also insufficient for general 
abdominal exploration The paramedian rnciston is excellent for 
mter\ al appcndectoma 

The right pararechw tticwum is preferable for the follov, mg reasons 
approach is, rapid and relatixeh bloodless, ample exposure for 



Jjo 174 — Tbe pentoneal tgr an opening made w llic tia) svcrs liig 

r iscia and pcntoneum on the eloping surface at a si ght distance from the artery 
forceps ta order to avoid injury to the got 

exploration mat be obtained bt enlarging the incision in either or 
both directions, closure is simple and rapid, firm healing occurs, 
drainage is readilv secured, pocieting of pus in the mural spaces is 
uncommon and sloughing of tlie rectus sheath ttith resulting tentnl 
hernia is defimteh less frequent 

After the incision lias been deepened to the rectus sheath, the 
sKm edges are protected In saline pads lield ttith tottel clamps 
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llic nttiis slu-ntli ami RIkmn art then ili\jcle<l ui the \crticJil atis 
and pcnt!\ rttnttod To a\oid tnjur% to the Ixiwel, tlie |X)stinor 
rectus sheath and {KntuiKum art e1c\atfd l>\ two mou e-tooth 



ftu 173 — Tfrhnie oi m| j«th Irrtomr unplojcil »ti^n Uc 


forcejt'' ami opene<l through the <!|opmc ''urfaee di-taiit from tin 
foreepH, dunriR iiispinilion (I ir 174) Tlu jKntoneal e<Iires an 
then cliinpeel with orten forcep* and th< optmiifr is enhrtrefl with 
the <cisMirs or ‘^Iptl Bhint tiann;; and forceful *<p,irntion of 
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tissues sliouW be avoideti Ketractors nre genth insinuated and 
tnction kindl\ sustained 

Location of the Appendix —In dean t ises the ippcndix nnj often 
bo seen If not, the index finger is> inserted to the peKnc brim ind 
earned from nitliin outward under the cecum thus contacting the 
meso-appendix and bnnging the oi^n upn ird or the anterior teiin 
mas be traced downward ti> the appendix base times it is 
necessan toeleiate the cecum into the wound and tlien locate 
tlie appendix winch ma\ be retrocecal or retrocolic 

Technic o{ Appendectomy — After tlve appendix and its mesenteri 
ha\e been tlioroughlv freed of adhesions the meso appendix is 



Fig J7G — *5ubserou9 oppcndecf4>my A vnluaUe meOiod m acute api end o I « 
when the organ cannot be read ij del vered Tl e mesenteriolura la first ligafetl and 
div ided The aerosa is then incued r rrumtereatially 


ligated and divided (The \e5‘=els run in the posterior h\er of the 
niesenterj ) The base of the appendux is then crushed and ligated 
and while the organ is lield lerticalK, a purse string is passed of 
No OorNo 1 plain catgut fused on its iiceille An arteri clamp 
IS next applied to the appendix distal to the basilar ligature and the 
organ is amputated with a carbolizcd scalpel The stump is cauter- 
ized with 9o per cent phenol neutralized with alcohol and btincil 
wathin the purse string (Fig 175 ) ^\ith this technic the former 
appendix site is completelj pentonealired and there are no remain- 
ing raw surfaces to promote subsequent adhesions The ligated and 
buried stump is also a double safeguard against leakage Cases m 
30 
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Closure of the Wound — After the cecal site has, been reMewed for 
oo7ing the omentum IS driwn gaith o\cr It 1 he peritoneum and 
po&tcnor rectus sheath are meticitlouslv closed ^^lth a continuous 
suture of No 1 phin catgut the muscle edges loo eh approximated 
with t^^o or more interrupted ?^o 1 plain catgut stitehcs the ante- 
rior sheath nith No 1 chromic continuous suture and the shm «ith 
hue dermal In \ oung children retention sutures of non absorb ible 
maternl are al o ad\isable The skin sutures are rcinoAed on the 
sex enth or eighth dax and tl e retention on the tenth or tx\ clfth 

When a Small Mass is Palpable — In such tmscs the mtraperitoneal 
apjiroaih must be guarded for it is impossible to foretell nhether 
the mass consists of edematous omentum and intestinal coda matted 
about the appendex or an ictual abscess is present Tlie parts 
extraneous to the mflammatorx zone should tlierefore be carefully 
protected bx saline pads Tree turbid exudate is undisturbed as it 
is generallx sterile and definiteh protectixe The mass is then 
explored b\ genth separating the oxerhing omentum If frank 
pus is encountered it should lie immediateh aspirated or sponged 
max and a culture taken The appendix is then liberated and 
remoxed m the manner prexiouslx desenbe-d Occasionallj the 
cecal nail is too edematous to permit of purse-stnng mxersion of 
the appendix stump in nhich exent simple ligation roust suffice 

Lnder no conditions should the surrounding fil roplastic adhesions 
be separated bexond the necessitx of liberating the appendex If 
frank pus is not encountered mtraperitoneal drainage is contra 
indicated onl\ ah cess caxities and the presence of excessive 
necrotic material require drainage and m such cases a single 
cigarette dram suffices Tlic pclxis need not be explored unless 
the preoperatne rectal examination has rexealed acute tenderness 
or a mass The peritoneum ami soft parts are closed in lax er*} about 
the drain Tx\o or more retention sutures of non absorbable mater 
lal are usiiallx emphned I he 'inter uses Dax e\ buttons for their 
anchorage 

In the Presence of Early Pentombs —I he purulent exudate nliich 
often x\ ells into the xx omul when the peritoneum is opei edis remoxed 
b\ aspiration The appendix is then rera )xcd in the usual manner 
After c-ompletion tf the peritoneal toilet the pcKis sliould ahxaxs 
be explored nith the sucker as a peliic accumulation of pus max 
lead to sccondarx abscess formation T igarette drainage of the 
pelxis IS adiisable m such ta es and a second dram is placed m 
the cecal f( ssa 

In the Presence of Diffuse Pentomtis —It is impos ible to dram 
diffuse peritonitis and m such ease the penti neal cnxiti is prefer 
abl\ clo ed xxithout drainage proxid ng the appendex las been 
remox ed and there is no exets i\c amount of necrotic tissue 'Mural 
drainage is reqmretl honextr and a rubber dam or small cigarette 
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dram «ihould be inserted to the peritoneum the rectus tnu'cle 
sheath and skin are approximated about it IntrapentoneaJ drain 
age IS definiteh indicated when the appends is left tn situ and 
al-o m the presence of abundant necrotic material \ cigarette 
dram to tlie cecal fossa and a “wond one to the peh is suffice Tlie 
subject of dramage is discussed in the •section on Peritonitis 

In Desperately Sick Patients — Wlien the appendix is not readil\ 
remoi able simple mci ion and drainage is preferable to a prolonged 
operation with appendectoma Afurpfax s dictum to get m quick 
and get out quicker is e pecialK applicable to children- If neces- 
<an the appends max be remoiecl at a later optimum penod 

Cases of Acute Ascending Infection. — The operatne mortalitx of 
peritonitis cases of o\er forti -eight hours duration with acute 
ascending infection exceeds 70 per cent These patients exhibit 
rapid pulse and respiration mental torpor or delirium and espcci 
all\ slight c\anosi Predicated upon the prmciple of absolute 
peristaltic rest m tlie Fowler po-ture the Ochsner treatment Ins 
greath reduced the death rate of such cases The advantages of 
thi therapv in certain tviies of peritonitis appear to be m ufficienth 
appreciated (The therapeutic details are di cussed m the section 
on Peritonitis ) 

Postoperative Treatment Theanestheti trcmams in attendance 
until the patient is returned to bed ITie htter should be warmed 
and the room free from drafts or cold air Constant bedside nursing 
Is imperativ e until the patient has fulK reco\ cred from the anesthetic 

4 Clean Cases —The patient® are placed flat m bed and prefer 
abl\ turned a little on the right ®ide Adequate aeration is ex 
tremclv important A proctocbsis of to o ounces of viann tap 
water with 10 per cent glucose mav be given while the anesthetic 
Is weanng off If the patient is not vomiting dram do'es of warm 
water mav be allowed everv thirtv minutes the first twentv four 
hours For troublesome vomiting an autolavage of 3 to I ounces 
of 1 per cent bicarbonate of ®oda solution often suffices Exce^^ 
®ive vomiting is be't treated b\ ®iplionage through an indwelling 
intrana®al Levane tube 

Sedation.— Op ates are unnece^sarv except for "evere po-tojien 
tivepain Codeme or ®mall do^es of pantopon administered hvpo- 
dermicalh usuallv suffices in older children appropriate do^<s of 
morphine and atropine mav be required The barbiturates are 
excellent for restle«snes. 

Maintenance of the ^ ormal Fluid Balance --This is iraperativelv 
essential \Mien neces®ar\ the ora! intake mav be supplemented 
bv proctoch^e^ of tap water with o per cent gluco'C or livpo- 
dermoclv<es or phlebocl\-«es of 3 per cent gluco-^ in phvsioligic 
salme solution (Proctoclv es are messv and unsatisfactorv m 
v oung children ) 
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On the second d^^ the pntient is genenlh quite comfortable 
^^atcr soda pop albumin i\ iter ami fruit juice drinks ina\ begnen 
in small nmounto Iced drinks produce cramps Gas pains ina\ 
be reheaed b^ the rectal tube and if necessarv a warm soap water 
enema ma\ begnen On the third tla\ gruels broths malted milk 
and junl et ma\ be added and on the fourth milk toast custard 
and ice cream the oeaenth da\ full diet is resumed 
Laxatnes are unnecessan and often cause cramps A daih 
enema of warm soap water is preferable gnen b\ the graiiti 
method with funnel and tube Distention is best controlled b^ 
enemas hot stupes and colon irrigations Milk and molasses is a 
aer\ effectne t\pe of enema Surgical pitmtnn or eserine is rarel> 
required 

Children should be allowed to mo\e about m bed Nature is ai 
ideal guide in the presence of pain thei remain quiet and as 
healing progresses actiiitv is resumed Older children are allowed 
to sit in bed on the filth da\ in a chair on the seienth and to walk 
on the eightli louiig patients with thin abdominal walls are kept 
in I ed for two weeks 

B Cases Complicated by Pentomtis The postoperatii e treat 
ment of the e cases is described in Chapter \\\I 

REGIOKAL ILEITIS 
(CnoiiN s Diseisf ) 

Regional ileitis is a definite clinical and pathologic entiti of 
unknown origin "^oung male adults are chiefiv affected 
The granulomatous process generalli miohes the terminal ileum 
and at times spreads to the cecum and portion of the ascending colon 
I il rotic changes occur in the iilceratue process and great narrowing 
of the ileum results Ihe r^ional hraph nodes ma\ become m 
xobed and there is a tendencj to fistulous formation between 
neighboring intestinal coils and occasionalK the abdominal wall 
Ihere is usualh a liistori of recurrent attacks of colicki para 
umbilical pain tenderness in the right lower quadrant and inter 
mittentfexer D arrhea is common The stools commonh show occult 
blood and frank melem mai occur The sausage-shaped mass in 
the cecal region ma\ suggest appendicitis tuberculosis or actino 
m\cosis Roentgenograms exhibit a string like constriction of the 
ileiiin most often the terminal segment 
Palliatiie measures are usualb futile Resection of the diseased 
ileum including tl e cecum and lower ascending colon when in\ol\ed 
is ciiratne Slu rtcircintmg of the process ina\ lie mduated as a 
temporarv measure in cases with siniists 
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General Considerations — riit surf ice irci of the peritoneum 
‘\j>prti\ninte'> tint of the ‘‘kin ami it** « lU in. caji ihlc of ih->orhinj; 
5 to b per ctiit of tlu hodi in one hour riiK ahNorlnhihti 

potential vanes with ilifTtrent portions of the ptntontal tivitv 
btinp greatest from the diaphragm progressneh less fnun tlu 
omentum \is>e<.ral ptntoneum and pinetal peritoneum and least 
from the jk1\i The lowhr posture minimizes ahsoqition l>> n{>- 
pro\umtcl\ lo per cent 

Factors Inflaenctng Absorption.— The rate of ahsorption is influ 
eneed hv ‘^veral factors viabilitv of the |>entoucum thctlnrieter 
of tilt thiul Its l(KaliJiation effect of gra\it\ 'ind e petialh pcris- 
tnltie activitv It is lUhmteh detre istsl b\ ihi c'essatum of pen 
til IS lilt absorption of soluhlt toxins parallels tint of fluids and 
o}xrati\i prcKvilures m asecnding pc ritonc al mfiK-tions rtn' pretipi 
tate *1 lethal d«>se( f toxin and eaii'c death withm a ftw hours Siith 
mortalities an often attributed to slimk 

Resistance of the Peritoneom to InfecPon — Phis is dcfiniteh n** 
dueed in mfauev also m asthtnii nephritis diabetes obcsitv 
dcindratioii and m the pre oiiec of blncxl clots \ormalh tlu 
bowel wall is impervious to the transmission of hattiria but follow 
mg trauma cr circulatorv interftixmx iKntomtis mav develop 
wjtbout a break m surfai'e contjiimtv While tJie doiniinjit cause 
of |)critoiieal invasion is perforative appendicitis (OS jx-r cxnt) it 
mav also result from lulierculosis or tvpluml ulceration slnuguln 
tu 11 of the gut in hernia voKiiliist rintiissu ctptim or uleeratiou of 
Meckel s diverticulum 

Peritoneal Response to Bactcnal Invasion —This re pon'tc is tvi 
dciux-d hv an immediate and actut transudation followcsl hv 
exudation Hu fluid at flrst char fieeomes prognssivdv turln I 
and purulent The fibroplastic elements m the exudati c uw 
afihertmr «f ailjaeviit iiiti tind surfaces and aided In tlu oiiuu 
turn tenil to wall off ami ilclimit the ‘cptic focus Tins j la tie 
cohesion (Kt urs V erv ripwllv at tunes vvithm oncMialf hour Organ 
ization < f the t xudati at a later date innv re ult m adhe ion form i 
tion \ecrotu material is nm >\ed bv the phagocviit endotluhal 
('ells I f the pentf luutu matmphages microphages and tlu luutro- 
kuko( \ tes I on ign bodti s an iisiialh tncnp ulated bv fibnipla lu 
Ivmph 
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Defense Processes — Pentonenl transudate plastic exudate and 
fresh pus are bactericidal baetenoh tic and antitoxic The exudate 
on the outskirts of the infected zone is often sterile ^\hereas this 
IS essentiill} protective and should not be sponged awaj or aspi 
rated the focal contaminated pus containing dead cells requires 
evacuation It should be emphasized that the protective exudative 
processes of the peritoneum are definite!) unpaired bv handling 
sponging exposure to the air and washing with saline or antiseptic 
solutions Delimiting adhesions are defensn e proces^ses and should 
not be separated 

Peritoneal Response to Different Organisms Peritoneal insult at 
first produces hvperperistalsis This is later follow ed bv an arrest 
of peristaltic action (ad\namic ileus) with concomitant distention 
and failure to pass flatus or feces fie peritoneal response to 
different organisms is varied and specific B colt produces abun 
dant dirtv jellow pus with a characteristic toul odor In pure 
culture it IS highh virulent and localizing adhesions are wanting 
The organism however is usuallv associated with the staphvlo 
cc ecus and the latter produces abundant delimiting adhesions which 
tend to localize the peritonitis and moderate its seventv The 
statistical frequenev of colon group infections mav not represent 
actual etiologic conditions In mam instances the B coli is a 
seeondarv invader the pnmar) causative agent being the strepto- 
coccus Bs outgrowing the initial organism the B coli becomes 
pre lominant (Refer to Bactcnologv under \ppendieitis ) 

Slrejiococai hemolyticM vanes greatlv in virulence and becomes 
especnllj lethal during influenza epidemics It produces a serous 
exudate at times sangumous and without odor Creamv pus mav 
I e associated with less virulent strains Non hemolyitc itrej tococens 
likewise vanes greatlv mvirulence Severe infections proihice little 
or no exudate give a blisterevi appearance to the peritoneum and 
produce large quantities of toxin In addition to surface extension 
the infection spreads througl the subseroiis Ijonplntics with result 
ingsubperitoneal cellulitis and not infrequentK septicemia Strepto 
coccus infections following perforative appendicitis are generalh of 
oiilv moderate scveritv 

S? ijiliylacoect s is at times non pathogenic It is generahv 
c f slight V irulence and produces a railkj odorless pus w itli exc-essiv e 
fibropK'itic elements Commonlv associated with B coli m appen 
(licitis It occupies an uideterromate position m the production of 
peritonitis Theorgamsinsoccurchiefl) on theoutskirtsof themflam 
matorv zone and assume a protective role b) creating delimiting 
adhesions The Staphylococci s aiireuf is somewhat more virulent 

Puewiococcus produces a thick odorless vellow green gunimv 
pus which contains abundant fibnn flakes and masses The infec- 
tion mav be mild and localized or extremely virulent and diffuse 
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B -pyocyaneiis a normal h-ibitat of the intestines genenlK 
induces a local peritonitis Green pus is onh produced in the 
presence of ox\gen ^hieh is es<«ntial for the production of the 
pigment p\oc%anin The oi^anism is ne\er assocntetl with the 
colon bacillus 

B aerogenes encapsulniis ne\er protUices peritonitis but ma\ 
complicate wound infections 

The pathogenicit\ of the intestinal flora increases in Mrulence 
from the duodenum downward and the most Mrulent t^pes of bac- 
teria are found m the terminal ileum cecum and ascending colon 
The colon bacillus (associated with the staphs lococcus) is the doini 
nant statistical organism in peritonitis and the streptococcus is the 
next most frequent 

Classification of Pentomtis —The \aneties of peritonitis mis be 
classified according to 

(а) Dnratun —Acute subacute and chrome (tuberculosis actino- 
mvtosis) 

(б) Situation Local or circumscribed (abscess) diffuse or 
spreading general on<I pehic 

(c) — P\ogenic (B coli streptococcus staplnlococcus 
pneumococcus gonococcus p\oc)aneus) hematogenic (tuberculous 
actinornvcotic) cntePic(B txphosus and anaerobes) and radiogenic 

(d) Primary— Due to undisco\erabIe nidus (pneumococcus 
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Acute Suppurative Pentomtis — rhis t\pe is characterized the 
presence of a protectue exudate which forms delimiting adhesions 
and the roughened and hxperemic peritoneum is co\ercd with 
fibroplastic material ihe condition occurs most commonK with 
combined B coli and staphxlococcus infections following perfora 
tue appendicitis less frequenth mth streptococcus and infre- 
quenth with pneiimococtus inaasion 

Symptomatology of Acute Pentomtis —Peritonitis is almost 
alwais a complication of some other mtra abdominal patliologi 
and occurs as a secondarj or terminal eient The cardinal symp 
ioms arc yam tenderness obdovnnal rigidity and muscle si asm 
The pam is constant m character tend< to be localized in the earh 
stages and is increased b\ moiement or pressure The tenderness 
which at first ma\ be general soon becomes localized o%er the 
mflammaton zone and is accompanied b\ definite focalized abdom 
inal ngidita and muscle spasm In \o«ng children ngiditv is an 
uncertain factor ami focal hsperscnsitiNeness of the skm la often 
more readily demonstrable Keboiind tenderness is a highh lalii 
able diagnostic sign The area of tenderness and protettne muscle 
spasm increases in accordance with the spread of infection 

J omiting often occurs at the onset and raa^ be aggraiated b\ 
taking water or medicine The vomitus consists of stomach con 
tents and bile In the later stages (advnamic ileus) it maj contain 
upper intestinal contents and occurs without effort fever is usu 
alK present it is seldom high and its degree is no index of the 
pathologic se\ ent\ The pulse rale rises rapidb and the respirations 
become shallow due to splinting of the abdominal muscles 

Blood Exanimation —Leid ocytosis and polynucleosis accompani 
the process except in fulminant streptococus infections Tlie 
average white blooti cell count \anes from 15 000 to 25 000 and the 
pclj-morphonuclears from 7o to 90 per tent (The normal blood 
count variations occurring in infants and voung children are dis- 
cussed m the section on Appendicitis ) Bactenemia is rareh present 
except in terminal sepsis 

The Schilling leukoci te count and sedimentation test are of corrob 
orative value llie normal percentage of immature white cells in 
children is 10 per cent or less a count of 10 to lo per cent suggests 
an mflammatorj process ami over 15 per cent a progressive one 
During the conservative treatment of peritonitis (between the 
second and sev enth dav ) the Schilling count mav be of considerable 
value in estimating the progress of the infection It i» also helpful 
in the unusual tv pcs which are afebnie and exhibit onlv a slight 
disturbance of puKe rate The sedimentation test is abnormal in 
peritonitis and also in acute pulmonarv inllamniations A normal 
reaction (with few exceptions) excludes the presence of peritoneal 
inflammation 
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B pT/ocyaneiis a normal hibitat of the intestines genenlh 
induces a local peritonitis Green pus is onh produced m the 
presence of o'^gen Mbich is essential for the production of the 
pigment p\oc\anin The organism is neier associated nith the 
colon bacillus 

B aerogenes encapaulalis ne^e^ produces peritonitis bnt ma\ 
complicate ound infections 

The pathogelnclt^ of the intestinal flora increases in Mrulence 
from the duodenum don nn ard and the most ^ irulent t\ pes of bac 
tern are found in the terminal ileum cecum and ascending colon 
The colon bacillus (associated with thestaph\ lococcus) is the domi 
nant statistical organism in pentonitb. and the streptococcus is tlie 
next most frequent 

Classification of Pentomtis —The \arieties of peritonitis max be 
classified according to 

(а) Duration Acute subacute andchromc (tuberculosis actmo 
m\ cosis) 

(б) Situation Local or circumscribed (abscess) diffuse or 
spreading general andpeKic 

(c) — Pi ogenic (B cob streptococcus staphv lococcus 
pneumococcus gonococcus px ocx aneus) hematogenic (tuberculous 
actinomxcotic) enteric(B txphosusandanaerobes) and radiogenic 

(d) Primary Due to undiscoxerable nidus (pneumococcus 
streptococcus) 

Secondary — {a) Isual txpe «econdar\ to perforation rupture 
leakage of bacteria or irritating fluids and (b) secondarx to septi 
ceinia in pneumonia or sepsis (often terminal) 

Climcal Classification For clinical purposes acute peritonitis is 
best classified according to the character of the exudate as follotvs 
(a) Aaite septic peritonitis md (&) acute suppuratixe peritonitis 
In either tx'pe the process max be local or diffuse general peritonitis 
rarelx occurs as the entire greater and lesser sacs are seldom mx olx ed 

Acute Septic Fentomtis —Tins is due to the streptococcus The 
process is a diffuse ascending infection xvhich often produces lethal 
amounts of toxin The peritoneum exliibits a blistered appearance 
lusterless edematous and markedb hiperemic eien with petechiT 
There is little or no protectixe exudate and delimiting adhesions 
are x\ anting In addition to surface spread the organisms mxade 
the subserous lx mph spaces and the subperitoneal cellulitis produced 
therebx is often associated with septicemia The cases occur most 
frequentlx in children suffering from septic throats erxsipelas 
scarlet fexer otitis media and sepsis ons a result of contaminating 
infection occurring during operation The xast majontx succumb 
x\ ithin nmetx six hours and m the xiTiter s opinion opcratix e inter 
ference is contraindicated The Oehsner form of ex^pectaiit ther ipx 
IS preferred 
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Acute Suppurative Pentomtis —rhis t\pe is clnractenzed b\ the 
presence of i protective exudate which forms delimiting adhesions 
and the roughened and liVTiereniic peritoneum is covered with 
fibroplastic material Ihe condition occurs most commonlv with 
combineil B coli and staphv lococcus infections following perfora 
tive appendicitis less frequentiv with streptococcus and infre- 
quentlv with pneumococcus invasion 

Symptomatology of Acute Pentomtis —Peritonitis is almost 
ahvavs a complication of some other intra abdominal pathologv 
and occurs as a secondan or terminal event The cardinal symp- 
ioiis are pain tenderness abdominal rigidity and muscle spasm 
The pain is constant in character tends to be localized m the earlv 
stages and IS increased bv mov eraent or pressure The tenderness 
which at first mav be general soon becomes localized over the 
mflaramatorj zone and is accompanied bv definite focalized abdom 
inal ngiditv and muscle spasm In aoiing children rigiditv is an 
uncertain factor and focal hvpersensitneness of the skin is often 
more readilj demonstrable Rebound tenderness is a highlv valu 
able diagnostic sign The area of tenderness and protective muscle 
spasm increases in accordance with the spread of infection 

T omiting often occurs at the onset and mav be aggravated bj 
taking water or medicine The vomitus consists of stomach con 
tents and bile In the later stages (advaiamic ilens) it mav contain 
upper intestinal contents and occurs without effort Fever is usu 
all\ present it is seldom high and its degree is no index of the 
pathologic sev critv The pulse rale rises rapidlj and tl e respirations 
become shallow due to splinting of the abdominal muscles 

Blood Erammatioii —/rid and polynucleosis accompany 
the process except in fulminant strcptococus infections Ihe 
average white blood cell count vanes from 15 000 to 2o 000 and the 
polj raorphonuclears from 7o to 90 per cent (The normal blood 
count vnnations occvirnng in infants and voung children are ills 
cussed in the section on Appendicitis ) Bactenemia is rarel \ present 
except m terminal sepsis 

1 he Schilling leukoev'te count and swlimentation test are of corrob- 
orative value The normal percentage of immature white cells m 
children is 10 per cent or less a count of 10 to lo per cent suggests 
an inflammatorv process and over lo per cent a progressive one 
During the conservative treatment of peritonitis (between the 
second and sev enth dav ) the Schilling count mav be of c( nsiderable 
value in estimating the progress of the infection It is al o helpful 
in the unusual tvpes which ate afehnle and exhibit onK a slight 
disturbance of pul^t rate The sedimentation test is abnormal m 
peritonitis and also m acute pulmonarv inflammations A normal 
reaction (with few exceptions) excludes the presence of peritoneal 
inflammation 
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Stage of Progressive Toxemia.— Pathologic proct‘s>ch j)r«)gre>s 
rapulK in carlj life ant! the patient soon pas«ies into the •'tage of 
progreasiie toxcrnia. The faties beconiea anxious pinched and 
pallid, the e\es bright and sunken x\itli ciretiinoral pallor, and 
the cheeks flushed The spreading tenderiieas and board-like 
rigulitj are acooinpanicd In the development of parahtic ileu> 
and tl»e alxlomen l>eo»ines djstendwJ ajid t\nij)anitic. The vomit- 
ing becomes projectile or of the spitting spill-o\cr effortless tvjM-, 
(“opjoiis in amount, and either black fnmi evtravasateiJ blood or 
Ntllcmisli and offensne fnnn regurgitation of the intestinal contents. 
\ istble and aiisdiltatorv peristalsis are absent and enemas are 
retained or returneil without gas. In pneumococcus and strepto- 
ciKOiis infections, toxic diarrhea max occur. 

The Terminal Stage —In the terminal stage the Ilipixicraticfacits 
develops: anxious pincheil expression with sliarpencvl nose, sunken 
eves, gravish collapswl cheeks and cold sweating brow. Uigiditx 
inav disappear and tenderness lessen The temperature inav remain 
moderatel.v ele\ate<l or rise to 100® P , and the pulse becomes ex* 
trcinelv rapid and feeble The seiisorium remains char until diatli. 
Ulo(xl cultures are often positive, the bacteriemia l>cing an evidenfe 
of terminal sepsis. 

Diagnosis of Peritonitis. —Tlic hitfonj is of utmost imjxulanoc: 
Was the child jwrfectlv well Iicfore the attack began, have there 
hoen prev ions attacKi of “ indigestion." and especially, has a pli^ sic 
been given? (.\n infiameil appendix seldom ruptures without a 
cathartic liemg admimsterevi aiul castor oil is the chief offender.) 
Was the onset sudden, was pam the first symptom, where did it 
Iiegiti and has it h<*cfi constant'’ IMien and what character was the 
last bowel moviment and was it accompanied b\ blond or mucus’' 
Has there lioen anv vesical irrifabiliiv? (This occurs comnumly In 
joung children.) 

Inspection — Much can W gamed b.v observation; A child uith 
peritonitis lies still on its back or side, with thighs flexed and knees 
drawn up, carrfiill.v sjdintmg the abdomen— anv juovement in- 
creases the pam The respirations are shallow niul thoracic in tv|H' 
atnl miacctimpniiie<l bv dilntnticm of the al.-e nasi or cxiiiratory 
grunt Tile pain is c-onstant and then* are no free intervals fnmi 
It as tx-cur m mtUsMiseeption The distention is s\ mmctrical and 
there is no visible ixTistabis. llic patient is fearful and tin 
surgeon’s apprcwicii should Ik* made with care and gentleness. 

Palpation —The flank muscles should alwa.vs lx* carcfullv exain- 
intxl as well as the fnmt of the olxhiinen. Tendtrue*s.s, if carefulK 
elicited. Is a rellahle sign and usuall.v mdic*at(“s the site of lesion. 
Interval examinations are extnmelv imjxirtnnt in dcteniiining the 
spreatl of tendernes-, (of the infection). AMniiunal ngulitif ft m- 
con-itant in Timing chihfren and etdaneouf hyjiCTCithrva it mure ojlen 
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deuonstrahh Rectal examination if propcrl\ performed should 
not excite tlie patient the child s peKis is small and tenderness or 
the presence of a mass is readih elicited 
Auscultation —Absence of ausailtaton peristalsis is a ^alllable 
sign a silent acuteh distended and tender abdomen is ominous 
A thorough chest examination should alwa\s be made to exclude 
pneumonia or pleuris\ Intractable and highlv neurotic children 
occasionalh require light narcosis for satisfactor\ abdominal 
examination 

Temperature and Pulse —The temperature is % anable and unre- 
liable It should be einphaswetl that m unusual instances diffuse 
peritonitis maj be afebrile The pul e rate and its character are 
highlj important (Average pulse rates for different ages are dis- 
cussed in Chapter I ) In the earlj stages of peritonitis the pulse is 
v\ar\ but becomes feeble and thread} as the process diffuses Pro 
grcasne increamig pulse rate denotes adtancmg infection 
Dehydration occurs carh from the vomiting of fluids and the 
absence of absorption bj the inflamed intestines (Refer to Dehv 
dration ) The condition of the tongue is a \ aluable guide the 
return of moisture to the parchetl organ is an earlv sign of subsiding 
peritonitis especially nhtn associated with a lowered pulse rate 
DiSerenbal Diagnosis —Since acute peritonitis in cl ildren is a 
complication of appendicitis in over 98 per cent of cases the differ 
ential diagnosis is discussed in the chapter on Appendicitis 
Prognosis of Acute Peritonitis The prognosis is poorest in 
infants and xoung children Generallv speaking cases of diffuse 
peritonitis operated upon within tvveKe hours offer a favorable out 
come between twelve and fortv-eight hours the mortahtv rises 
rapidlv and after fortj eight hours the outlook IS grave Pneumo- 
coccus and streptococcus infections are often fatal also pure B coh 
Mixed colon and staphv lococcus infections are less serious and the 
gonococcus IS rarely lethal Clinicallv the order of v irulence from 
the least to the highest is as follows gonococcus perforativ e appen 
dicitis gut perforation from trauma or strangulation pneumococcus 
streptococcus and general sepsis 

Hie following are ominous continued rising pulse rate progres- 
sive hvperpvrexia persistent distention and obstipation toxic 
d arrhea stercoraceous vomit continued hiccough jaundice bac 
teriemia and repeated chills indicating pvelophlebitis 
The average mortahtv for all tvpes of diffuse peritonitis is o to 
15 per cent Death occurs from (Dloxemia resulting from pen 
toneal absorption (2) absorption of enterogenic toxins m advnamic 
or dymamic ileus (3) septicemia and (4) complications— pulmonarv 
hepatic cardiac pyemia subphrenic abscess and dehisc-ence 

The Treatment of Pentomtis —The treatment of peritonitis ni 
the earlv stages is immediate operation and removal of the cause 
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when possible The products of purulent inflamuntion under pres 
sure are e\tremeK toxic and prompt relief b\ draimge is the 
essence of surgical interxention The entire pathologic zone need 
not be subjected to exposure nor is it nlna^s imperatue that tin 
causatu e agent generalK the appendix be remo\ ed The essential 
IS to institute peritoneal drainage and Murph\ s dictum to get in 
quick and get out quicker is especialU applicable to cluldreii 

Exceptions to Immediate Operation Operation should be dela\ e<l 
in (1) Pneumococcus peritonitis (2) oienvhelming streptococcu^ 
peritonitis following septic tlnoats (3) peritonitis ‘5econdaT\ to 
operation or to general sepsis (4) gonococcus peritonitis and (o) 
cases of o\er fort^ eight hours duration m which there is ascending 
infection 

The superior statistics of English clinics are largeh due to the 
adoption of con':enati\e supportive treatment during the inter 
mediate mflammatorv septic stage (second to seventh dav) The 
writer behe^c& that in this stage of acute ascending infection the 
Ochsner treatment will salvage more h\es than immediate operative 
interference 

Ochsner Treatment —Its purpose is to produce localization of 
the peritonitis through absolute peristaltic rest during the dangerous 
intermediate period of ascending infection The patient is placetl 
m the Fowler posture with voung children the head of the bed is 
elet ated 30 degrees Nothing not ev en sips of water is giv en ha 
mouth and peristaltic rest and amelioration of pain are secured bv 
the adraiiustration of codeine pantopioD or small repeated doses of 
morphine Adequate water ahne balance is maintained b\ haTio- 
dermoclvses or infusions of normal saline solution with glucose 
(Refer to Treatment of Dehvdntioii ) In ten to fourteen da\s 
w hen the process has localized and the puhe and temperature ha\ e 
become stabilized the pus is ev acuated and the abscess ca\ iti 
drained 

Operative Treatment — Local and spinal anesthesia are impracti 
cal in cluldren and inhalation anesthesia skilfullv administered in 
respect to aeration and relaxation is definiteh preferable (Refer 
to Anesthesia ) The cause should be removed when possible in 
appendicitis appendectomv should be performed unless unusual 
mechanical difficulties obtain a perforation of the bowel should 
be closed and gangrenous gut should be resected or treated bv the 
Alikulitz method Ev isceration '»hoiiW be prev entevl and exten iv e 
exploration omitted Delionting adhesions should be le/t uiuhslnrbc I 
and anv unnece sarv handling exposure sponging or washing of 
gut carefiillv avoided Contaminated pus and necrotic material 
including accumulations in the pelvis should be aspiraterl Saline 
solution and antiseptics should not be poured into the peritoneal 
cav itv 
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Drainage —It is impossible to dram the entire peritoneal ca\it\ 
and m most cases of diffuse pentomtis the abdomen is best closed 
without intrapcntoneal drainage Mural drainage is nece sar\ 
howc\er and a small cigarette or folded rubber dam dram is inserted 
down to but not into tlie pentoneura In the presence of abun 
dant necrotic tissue about the appendiceal area a single dram to 
tlio cecal fossa is indicated and in cases with large accumulation 
of pus m the pelv is a second cigarette dram is msertecl into the pch is 
The former u«age of multiple intrapcntoneal drams availed nothing 
from the standpoint of actual drainage Thev not onlv often pro- 
duced mechanical obstruction and at times intestinal fistula but 
also caused the later dev elopioent of adhesions with varied sequelie 
Ihe omission of unnecessarv drainage in diffuse peritonitis has 
definitelv reduced the mortahtv and lessened complications It 
has been rcpeatedlv established that much of the purulent e'cudate 
in peritonitis is protective bactericidal bactenoh tic and antitoxic 

Conditions Requiring Drainage Drainage is definitelv necessarv lo 
abscess cavities in the presence of excessive necrotic material or 
infected blood clots and w hen the affected appendix is not remov ed 
much as possible of the pus and necrotic material should be 
removed bv aspiration and gentle sponging (not rubbing) and the 
cavitj drained bv one or more soft rubber tubes or cigarette drams 
some prefer the Mikul C7 perforated rubber dam The pentoiieum 
IS accuratelv closed about the dram with plain catgut the fascia 
and muscles witli Jso 1 chromic and the skm with dermal or silk 
Non absorbable retention sutures should be emploved and allowed 
to rem iin for two weeks llie gauze dressings are covered firmlv 
with adhesive plaster and reinforced with a rausim binder \fle- 
quate abdominal support is advisable for several dajs to prevent 
possible dehiscence After the drains become loosened on the fifth 
or sixth dav thev art shortened about an inch daih Prolonged 
drainage ma) lead to the dev elopraent of adl esions sinus formation 
or fecal fistula 

Duodenal Siphonage —In the presence of paralytic ileus drainage 
of the upper intestinal tract is imperative as the absorption of 
enterogenic toxis (histamine etc) mav prove rapidlv lethal This 
is so ideallv accomplished bv duodenal siphon drainage through aii 
mclwellmgLcvinc tube that high jejunostomv is seldom resorted to 
Costams Ivinphaticostoim is v^ueless and Handlev s jejunocol 
ostomj IS too grav e a procedure 

Postoperative Treatment —'Hie Fowler posture is maintained for 
sev eral dav s m the case of infants the head of the bed is elev ated on 
shock blocks to an angle of 30 degrees The absorption of toxins 
13 therebv reduced approximatelv 15 per cent tl rough gravitation 
of the exudate into tl e low er abdomen and peh is 
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Nothing mtliiding bipi of water or cracked ice i& given b\ nioiith 
until the piilbe bccoraeb stabilized and gib js passed per rectum 
(L\en small amounts of water stimidate peristalsis) The saline- 
water balance is adcquateK maintained b\ hv-podermocU ses or 
infusions of phvsiologic salt solution (Some prefer Ringers or 
Hartman s solution ) Ihree too per cent gluco e is generalK added 
to the saline solution It is a readilv oxidizable fewd and specificalh 
prevents and combats acidosis (Refer to Dehvdration ) 
Supplemeiitarv proctoclvses of JO i>er cent glucose m tap water 
mav be giv en to older children in amounts of 2 to 4 ounces t-v erv 
four hours Nutrient enennta are inadvisable (Ibe admiiiistn 
tioii of eacesbive amounts of saline solution will produce hvdremia 
and produce edema of the ankles face and lungs ) 

Sedation No opiates are administered except for pain Codeine 
or small doses of pantopon usuativ suffice ui older children ajipro- 
priate do«es of morphine mav be required The barbiturates are 
excellent for restlessness 

Postoperative Distention This is best controlled hv hot stupes 
colon irrigations and encmata Milk and molasses is the most 
effective tvpe of enema Cathartics pitiiitrin and eserine are 
distmctlv contraindicated in the earlv stages of peritonitis 
Iioealization of the PentomPs —The localization and subsidence 
of the peritonitis is evidenced b\ stabilization of the pulse and 
temperature cessation of vomiting moistening of the tongue limita 
tion of tenderness and ngiditv softening of the abdomen decrease 
of tvmpanv and especialK bv the passage of flatus with or without 
feces This mav be tested bv gmnga hot soap'Water enomi If 
the passage of gas and feces is not followed bv cither abdominal 
pain or ri&e of temperature it is safe to give water tea or soda 
water in dram doses everv fifteen minutes 
PesumpPon of Nourishment —For the first fortv -eight hours after 
the peritonitis has subsided tap water tea and albumen barlev 
(r sixla water mav be administered in doses up to 2 ounces each 
liotir Ice or iced drinks often produce enmps Gruels broths 
malted milk junket jello calves foot jelU and custard are gradu 
allv added \fter the fourth dav ice cream is allowed and bj tl e 
tenth dav the normal dietarv is resumed Pro(racfed cases milt 
secondary anemia are greatli/ benefited bi/ blood transfusion 

Laxativ es are not necessarv \ dailv enema is preferable either 
of soap w ater or equal parts of milk and molas=!es (I nemas should 
be given warm and bv the gravitv method with funnel and tube ) 
In the oa'ie of nurslings the mother should have breast pumping 
at regular intervals to maintain lactation The aid of the pediatri 
cian IS invaluable m the postoperative feeding of voung patients 



SECOhDlRi ABSCESS 


ACUTE LOCAL PERITONITIS 

Acute iocil peritonitis Ina^ be the lotahzetl residmira of a diffuse 
process more often llowe^er it represents v delimiting defense 
process about tlie primar\ infection its focal character being an 
eMdence of satisfactor\ response 

Pathology The pathologs resembles that of thlTuse ]ieritoi itis 
except for being circumstribed b\ the cleliimting plastic exudate 
^shIcll co\ ers the adjacent jjeritoneum omentum and intestinal coils 
llie turbid fluid be\ond the zone of localization is general]\ sterile 
and defimteh protectnc 

Symptomatology —The constitutional reaction is less sexert than 
in diffuse peritonitis Although the pulse rate and teniperaturt, 
max be consideTablx elex atecl thex are stabilized and the degree of 
toxemia 13 dc-finitelx less L nitss the process be in the upper abdo 
men rtspiratorj excursion is not embarrassed Tlie local signs 
are those ff focal pam tenderness and ngiditx with or xxithcnit a 
palpable mass 

hereas resolution max take place in some instances the process 
iisualix ex ententes in abscess formation In the latter exent nip 
ture max occur either into a hoUoxx xiscus (occasionallj {oUov.ed 
bx spontaneous cure) or into the free peritoneal caxitx nith result 
ant diffuse peritonitis Resistance to the specific organism is gen 
crallx so xxell dex eloped that soiling of the peritoneum at operation 
does not produce a spread of infection 

Treatment — Ihis comprises remoxal of the cause xxhich in oxer 
DS per cent of cases is the appendix and drainage The subject is 
discussed under Appendiceal Abscess 

SECONDARY ABSCESS 

Secondarx abscess max be the '^iiel of cither local or diffuse 
peritonitis The location of the pus is go\ erned largelx bx grax ita 
tional seepage from the priniarx focus to certain dependent abdom 
mil fosse TJZ tbe pelxis nglit and left lumbar gutters and right 
and left subphrenic spaces Due to ineffectixe drainage pelxic 
aUsce«!.s, d«ix clops, axore frcciucutlx froac a.p^ieiuUcitis than secondarx 
ab cess in the right lumbar gutter It is rare to find an absc-ess 
bctxxeen coils of intestine 

Pelvic Abscess —Considering tlie frequencx of primarx jwlxic 
peritonitis in perforatixe appendicitis the incidence of secondarx 
abscess is comparatixelx Ion Confined to the recto-x esical and 
rccto-uterme pouches in the male and female respectueh the 
upper boimdanes of the abscess are formed bx intestinal loops 
and the omentum Theoiganisms comraonh the colon bacillus and 
stnplixlococcus are seldom of xirulent t^pe and the process pursues 
a subacute course Occasionallx an aliscess re oKes, more often 
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nijiture occurs into the abdominal ca\ it\ resulting in diffuse pen 
tonitis or into the rectum e\entuating m cure \ loop of terminal 
ileum adherent to the pel\ ic inll ma\ occasiomlh cause mtestinal 
obstruction 

S3raptoiiiatoIogy Secondu^ abscess in the pehis is usualh ell 
borne Generalh between the se\enth and tenth da\ following 
operation the temperature n^es moderate distention recurs and 
the patient complains of abdominal cramps indefiniteK localized 
Increasing \esical irritahi]it\ is a common s^'mptom and enemas 
become painful \ tender mass is usualh palpable upon rectal 
examination 

becondart abscess m the right lumbar gutter exhibits focal tender 
ness and moderate muscle spa«m often most pronounceil in the 
flank The constitutional reaction is 'seldom marked Leukoc\ tosis 
and poUmucleosis reoccur 

Treatment — Con er\ati\e treatment should be emplo'ed unless 
an absce'« is definiteK demonstrable Children repeatedb de\elop 
SMuptoms suggestue of secondar^ abscess and reco\er sponta 
neoush Excejt for definite pathologies secondary operations are 
dangerously viecldlesoi le 

I^Tien fluctuation is palpable m the peh is the follomng pro* 
cedure is emplo\ed The sphincter am having been modorateU 
dilated a blunt arten. forceps is insinuated through the rectal wall 
into the abscess ca\ it\ As «oon as pus is obtained its blades are 
opened and the exudate is evacuated Insertion of a soft rubber 
tube into the cav itv is adv isable for fortv -eight hours Irrigation 
however is contraindicated ^aglnal dninage through the poste- 
rior cul-de-sac is not recommended in \ oung females Alost ca<^es 
recov er rapidh 

An abscess in the right lumbar gutter mav be ev acuated through 
either the priman appenilectomv mcision or a «econdarv flank 
approach 

SnBPHREHIC ABSCESS 

Subphrenic abscess mav be regarded as a localized secondarv 
pentomtis m which the purulent collection occurs between the 
livapViTagm aboxe and the tiaassetse colon and mesocolon behvx. 
The absce'is mav be supra or infrahepatic 11 e condition seldom 
occurs in children and the dominant etiologic factor is perforative 
append citis It mav also be a «equel of pneumonia enipv ema 
infections of the In er spleen or kidnev Pott s disea've echinococcus 
cv st or «epsis B coli or stapbv lococci are the usual organism 

Pathology Tlie suprahepatic space i divided into four parts h\ 
the falciform coronatv and lateral hgaments The right posterior 
superior space limited bv the falciform 1 gament on the left and tl e 
coronarv and right lateral ligaments anteriorlv is involved mo'vt 
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commonh ind tlie infection genemllv occurs b\ direct extension 
from an acuteh mfhmed high retrocohc appendcx (Refer to 
Appendicitis ) The right antenor-supenor the extrapentonenl and 
the left superior spaces are rarelv affectetl Abscess of the right 
or left infrahepatic space is generalls a sequel of perforation of the 
gall bladder stomach or duodenum Such pathologies are rare in 
earh life 

\s the siiprahepatic ab cess increases in size the diaphragm 
becomes ele\ated and fixer! If unrelieved the pus raav rupture 
into the pleura lung bronchus pericardium stomach colon or 
throtigh the panetes Pleviral eftmion or frank empvema is a 
common complication Not infrequenth a gas bubble develops 
(B coll) 

Symptomatology —The uMial clinical picture is that of the casual 
disease followed in a vieek or ten davs bv the development f f low 
grade sepsis Although at times an initial chill occurs the onset is 
usiialh insidious gradiiallv there develops continuous remittent 
fever of 10'’* to 104* F increasing pulse rate sweating and leuko- 
cvtosis For several weeks there mav be an absence of focal signs 
and svmptoms Cough produced bv pleural evndate mav be the 
first svmptora or local soreness or discomfort mav finallv develop 
OccasioTvallv showkler pain is complained of a reflex phenomenon 
due to diaphragmatic irritation 

Physical Signs — Ihese gcnenllv simulate those of pleural eftu 
81011 (this IS often present) Shifting dulness and tv inpanv are onl^ 
demonstrable m large abscesses which contain considerable gas 
V\ idening of the right costal angle is seldom present Fxploratorv 
puncture through the diaphragm is a dangerous procedure 

Roentgenography — lie roentgen ra j is lie most tal lal h iharjnosUc 
aid In the absence of pleural exudate the high immobile and 
abnorraallv convex diaphragm is clearlv outlinetl when gas is present 
(15 per cent of cases) a crescent bubble above tlie fluid level mav 
also be exhibited (patlic^oraonic finding) In the presence of 
thick pleural exudate howev cr the diaphragm cannot be v isualized 
in the den‘«e shadow In such cases a roentgenogram following 
pneumoperitoneum mav reveal obi tervtion of the usual space be 
tween the liver and diaphragm Tlieheartmaj be elevated without 
lateral displacement 

Prognosis —Follow nig rest and local heat resolution mav occur 
in rare instances The high operative mortalitv approximating 
2o per cent is largeh the result of late diagnosis Manx ca'^ are 
unrecognized for months The writer was recentlv con ulted m a 
case of broncl lal fistula which developed sixteen weeks after lapar 
otomv for a perforated retroccril appendix Lipiodo! mjectefl into 
the abdoinmnl sinus proiluced violent paroxvsms of coughing and 
was expectorated in the purulent mucus A sinus tract was clearK 
31 
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demonstrable passing through the diaphragm anti ooinmunicatiuf 
mth a main Joner right bronchtb The diagnosi'> of subphrenn 
abscess has not been coiteidered 

Treatment Tins comprises su^ical eMcuation of the pit-i ant 
adequate dramage of the abscess ca\ its ttTien the right posterior 
superior space is m^Dl\ed a posterior extraperitoneal approach i 
preferable Following subperiosteal resection of the twelfth nb s 
transa erse incision is made through the attachment of the diaphragn- 
at the leieJ of the transverse process of the first lumbar vertebra 
thus entering the eTtrapentoneal space Tlie peritoneum is thei 
carefuUv separated from the diaphragm until the abscess is entered 
After e\ acuation of the pus one or ta o soft rubber tubes are inserted 
Satisfacton drainage usuallv eventuates in recoverv 

If a transpleural approach is electeil preliminarv fixation of Uu 
diaphragm to the costal pleura should be secured This mav In 
accomplished bv a two-stage operation in which after nb re-^tion 
the wound is packed with gauze for fortv -eight hours to promoti 
adhesions between the diaphragm and chest wall Such adhe lori' 
are undependable however and it is safer to secure the diaphragir 
to the chest n all bv sutures \t the second operation the diiphragn 
IS incised and the abscess cavitv evacuated and drained 

Neither the retroperitoneal nor transpleural approach is attended 
bv untoward shock if skilfulK performed Earh diagnosis and 
operation greatlv reduce the mortalitv 

STREPTOCOCCUS PERITONITIS 

The streptococcus usuallv occurs m conjunction with other 
organi ms (svmbiosis) and the eeventv of infection is modified 
tberebv As a single invader lo postoperative pentonitis and in 
cases following septic throats erv ipelas scarlet fever otitis medii 
mfiuenza empvema or sepsis it mav produce the m( t varulent 
tv-pe of peritonitis 

Pathology — 4cute diffu e peritonitis occurs more often th m with 
am other organi m and massive amounts of letlial to^iis arc 
rapidlv produced The peritoneum appears blistered red in 
jected ^ematous and Justrele«s Uiere is but httle turbid or at 
times sero^angiiinous exudate and fibroplastic elements and ilehm 
iting adhesions are absent In addition to surface spread the 
organi ms permeate the peritoneum and inv ade the subserous spaces 
Tbe resulting siibpentoneal cellulitis is frequentlv accompanied bv 
septicemia 

Symptomatology —The constitutional reaction to the grav e toxe- 
mia far outweighs the focal abdominal signs At the onset tl ere 
mav be a chill the severe pam and vomiting are followed bv hvpcr 
pvrexia rapid progressivelv mcreasing pul^e rate and prostration 


FOSlOIKiiTnE SEPTIC lERITOMlI^ 4S3 

Difhise ttndcrness and ngidih de\clop earl\ In fulminating caries 
tile patient is o\ernlielmed and death occurs in forts eight to 
sestntj twohourfe Terminal blood cultures are gentr ills positise 
In exceptional instances of less smilent t\pe the pcntonitis mas 
become localized 

Treatment —Operation in fulminant streptococcus peritonitis is 
futile The Ochsner inetlu d of treatment ss ith s ij^orons supportis e 
measaires including blood Iranshision probably ofters the best 
jirospect of recoserj 

POSTOPERATIVE SEPTIC PERITONITIS 

ihis tragic pathologs ma^ result from sarious causes (1) \s a 
sequel of acute Ultra abdominal inflammation i e folloss ing appen 
dectoin;j for acute appendicitis (2) faults operating room technic 
(3) contaminated catgut and (4) infection carried b% a member 
of the operating team The latter ma^ result from insufficient 
scrubbing touching an unstenle object talking or coughing into 
the ssound or inadequate masking of the nose and mouth 

Pathology —The peritonitis is almost alnas s due to streptococcus 
infection The peritoneum appears blistered lusterless edematous 
and injected often with petecliiae the exudite is thin odorless 
scant in amount and at times blood tinged and there is little or 
no fibrin formation or delimiting adhesions The process is a ful 
wmating diffuse infection in addition to surface spread the organ 
isins m\ ado the subserous Ij mph spaces and the resulting subpento- 
mal cellulitis commonla eaentuates in septicemia Lethal amounts 
of toMn are produced rapidh and deatli results generall\ ^\lthlu 
nmctj six hours 

Symptomatology —The classical features of iieritomtis ire absent 
or so slight that thej mas escape recognition There max be no 
special untoxxard sxinptouis or focal signs during the first fortx 
eight hours after operation the pun temperature tenderness and 
distention are often no more pronouneed than oiaur in sex ere m r 
inal poatoperatiNe reactions Ihe cardinal sxinptoms arc progrts- 
sixe toxemia and rapid rising pulse rate Obstipation becomes 
complete and enemas are either retained or returned xxitliout flatus 
or feces A omiting due to paralx tic ileus max be a late si mptom 
Death usuallx occurs on the third or fourth dax and maiix such 
mortalities are erroneoiislj attnbuteel to postoperative pneumonia 

Diagnosis —In addition to the progressive toxemii and rising 
pulse rate careful abdominal examination will geiierallx reveal 
greater tenderness and muscle spasm m tiu flanks tlian over the 
anterior abdomen the latter often appears more dougliv than rigid 
Anx mox e inent of the p itient increases the pain In contradistinc 
tion to methamcal intestinal obstruction there is an absence of 
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both Msible and aubcultator.x peristalsis Terminal battenenin is 
usuallj demonstrable 
Prognosis — Practicall\ all cases succumb 
Treatment —This comprise supportne measurts (liefer to 
Treatment of Peritonitis) Operatne interference is futile except 
nben there is leakage from a hoIloR \iscus 

PERITOKITIS IN THE NEW-BORN 

The condition ma\ occur at birth or deaelop during the first 
neeks of life as a complication of neonatal sepsis The exciting 
organism is generalh the streptococcus, less often the staphN lococcus 
and rareh the gonococcus or pneumococcus Tlie portal of entr\ 
IS commonh the umbilicus although it roa\ be an\ Round in the 
skin or mucous membranes Contaminated milk from mothers suf- 
fering from mastitis or septicemia i» rareh a factor 

Pathology —In most instances the peritonitis is chffuse aii<l 
resembles that of streptococcus infections in older children At 
times, how e\ er the process is localized in the region of the umbilicus 
and an abscess forms 

Symptomatology —The onset ma\ be insidious Rith ^omlt^lg 
progressi\ e distention dilatation of the abdominal \ ems and gradual 
development of a mass m the parumbihcal region Generalh , how- 
ever the clinical course is more acute and definite persistent 
vomiting rapid distention abdominal ngiditi and /levion of the 
thighs Bacteriemia is not uncommon Cases with diffuse peri- 
tonitis succumb rapidh 

Treatment —Except in the mild tvpes of focal abscess which 
require incision and drainage the treatment is entireh supportive 
through the administration of saline-glucose chsea and repeateil 
blood transfusions 


TUBERCULOUS PERITONITIS 

Tuberculous peritonitis Js the most common tvqie of chronic 
peritonitis It is predominantlv a disease of children and voting 
adults and the majontv of cases occur between the second and 
sixth vears The pathologv •seldom develops in sucklings or in 
infants under one vear except as a concomitant lesion of acute 
railiarv tuberculosis Manv mild infections apparently become 
healed without producing svmptomsof recognition, for at necrop'iv 
approximateh 18 per cent of tuberculous children exhibit occasional 
pt ntoneal tubercles (Bildert) Congenital ca'^es hav e been ob'<Tv e<l 
The clinical incidence of the disease vanes from 0 1 to 0 25 per ctnt 
of sick children 

Modes of Infection —(1) llimenfarif tract (a) In open pulmon 
arv lesions sputum mav be swallowed (f>) About 30 per cent of 
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infections are due to the ingestion of ba\ine bacilli in contaminated 
milk and milk products Pnmarj localization maj occur m the 
intestine, mesenteric I^\mph nodes or appendix (2) Blood avd 
lymplmiica A concomitant of general miliarA tuberculosis (3) 
demtal trad Prom the lallopian tubes m tuberculous salpingitis 
leakage of bacteria into the pentonea! cavitj ma> continue for a 
long time as the fimbn® do not become occluded as m gonorrheal 
silpiiigitis Although the peritonitis often appears as the sole 
clinical manifestation o^ tuberculosis, the patholog) is alnai s second 
nr\ to some primarj nidus 

Pathology — Gra) milian tubercles \arjing in size frcim minute 
specks to 1 cm in diameter are disseminated diffusely over the 
surface of the peritoneum Tlieir iniasion of the peritoneum pro- 
duces fibrinous exudate in a \ an mg amount of serous, seropurulent 
or hemorrhagic cflusion The relatne amounts of fibrin and fluid 
\arj in diftcrent t\pes m the ascitic form, ihiid predominates and 
adhesions are minimum and easily separated, in the fibrinous form 
fluid IS scant and intestiml loops become firmly adherent to each 
other and to neighboring xiscera Most cases exhibit both condi- 
tions in xarving degree The tubercles may coalesce and caseate, 
or heal and compIetcK disappear 

Ihe omentum ma\ be thickened and contain large nodules or be 
shrunken and firmh rolled about the trans\erse colon An evten- 
8i\e adenopatln of the mesenteric nodes ma\ also occur (tabes 
nie*!enterica) In an\ of the foregoing t\pes, ascitic, fibrinous or 
tabes mesentenca large oa«eous masses ma\ de\elop and through 
encapsulation produce cold abscesses The latter max ulcerate into 
the intestine or discharge through the abdominal xxall commonly 
about the na\ el At any stage of the pathology intestinal obstruction 
may dextlop 

Classification —Pathologic xaneties, based upon the dominant 
lesion, are usuilh described as follows (1) Vscitic or exudative, 
(2) fibrinous, adhesive or plastic, (f) tabes mesentenca, and (4) 
ulcerative or caseous There is no clear-coit individual pathologic 
tvpe, however, and most cases exhibit a combination of (1) and (2) 
The as.ntic foim prtvloravvwktes to wbowt 7(V per cent wf case's, tlve 
fibnnons m 25 per cent and the ulceratix e m 5 per cent The clinical 
classification of acute and chronic pentonitis is seldom emploved 
Cases of the former art of rare occurrence except in acute miliary 
tuberculosis, and the peritoneal response is mmumrni 

Symptomatology —Although no sharp distinction can be made 
between the various tvpes each pathologic form vnll be discussed 
separateK for purposes of emphasis and clantv 

1 The Ascitic Form —Gradual increasing distention of the abdo- 
men mav be the first svmptom to attract attention Often tlure 
IS premouitorv malaise, anorexia, loss of weiglit, irregular ftvtr, 
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indefiiiitt cli?esti\e disturbances md ittacks of diarrliet At firit 
the abdomen is t^ rapanitic liter e^ idences of free fluid ire exhibited 
shiftingdtihiess m the Wanks upnard dispfactnicnt of thednphngni 
and of hepatic dulness pouting umbilicus and dilatation of the 
abdominal \eins The aspirated fluid is usiialh straw-colored but 
ma\ be slightK brownish or blood tinged Its specific gra\ it% 
\ aries from 1 018 to 1 026 the flbrm content is low and the cellular 
elements are chiefl\ hmphocx'tes Guinea pigs geiieralh de^eIop 
tuberculosis if the fluid is injected intrapentoneallv 

The omentum is often thickened and palpable as a broad trans 
\ erse roll across the upper abdomen and enlarged me enteric glands 
ma\ form irregular masses Although pigmentation max <le\elop 
and become quite general the buccal mucous membrane is nexer 
mxolxed The constitutional reaction is slight 

Inxasion of the peritoneal caxitx bx the tubercle bacillus max at 
times produce acute sxmptoms pain nausea xomiting focal 
tenderness and mild ngiditx Occurring in the right lower quadrant 
the sxndrome max simulate appendicitis Leukocxtosis and polx 
nucleosis are either slight or ah ent Most cases of this tx pe occur 
m mihan infections of infants 

2 The Fibnnous Form — A stnctlx drx fibrous txqje rarelx occur 
There is generallx a preponilerance of fibnnous exudate xxith a 
minimal amount of effusion Ihe onset is more insidious than in 
the ascitic form an<I fexer is generallx slight or absent Localized 
collections of fluid max form soft doughx masses and the abdomen 
max become sxmmetncallx or irregularlx enlarged Contracting 
adhesions max produce mechanical ileus or cause circulatorx dis- 
turbances and edema with resulting digestixe Hp^ets and renal 
insufficieiicx Occasionalfx the fibnnous form is a sequel of tlit 
ascitic 

3 Tabes Meseatenca Form — Alanx mild cases of tabes mesen 
terica occur asxmptomaticallx and are unrecognized clmicallx In 
the ax erage tx pe there is a moderate generalize adeuopathx of the 
mesenteric nodes The condition max occur alone or be associated 
with the other forms In sexere infections the glands caseatc and 
produce soft nodular masses (cold abscesses) 

4 Ulcerative or Caseous Form — This is the most serious tx pe and 
its occurrence is an ex idence of inadequate resi tance Tlie path 
ologx max occur as a primarx condition dexelop m the progress of 
other forms or be associated with tuberculosis elsewhere espccnlK 
pulmonarx tuberculosis Abdominal pain and tenderness are gen 
erallj the first sxmptoms The nodular foci soon ca«eate and pro 
duce large doughx purulent masses which max ulcerate into the 
intestine or be exacuated through tlie abdominal wall Secoiidarx 
infection max result In sexere cases the clinical picture is one of 
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sep'^is intermittent p\ rexm ripidpul^se emaciation -ind progressi\ e 
fatal toxemia 

Diagnosis —Tuberculous peritonitis is the dominant cause of 
ascites m children In conjunction mth a doughj abdomen nodiilar 
masses slightevemngfeier andatendenci todiarrhea tuberculosis 
IS liighlj probable Chest roentgenograms frequeutli exhibit a md 
ening of the mediastinal shadow from enlarged tracfaeo-bronchial 
nodes but pulmonary lesions are uncommon Repeated negatue 
tubtrculm reactions exclude tuberculosis except m severe cases m 
wludi the response maj be lost a positive reaction indicates the 
presence of tuberculosis somewhere in the bodj but not necessanlv 
in the peritoneum Leukocjtosis and polvnucleosis are absent 

Ascites in canliac and renal disease is associated with dropsv 
elsewhere In Banti s disease the liver and spleen are enlarged and 
anemia is more pronounced Ovarian or dermoid evst produces a 
focal mass often palpable bj rectal examination and shifting dul 
ness IS absent Chronic jenfoiiths ikonld ahays be considered 
/> beret ht s vnkss j roien oOencise 

Prognosis —This vanes with the age of the child t>'pe of lesion 
dissemination elsewhere in the bodv and particuIarK with the 
patient s resistance The vounger the child the worse is the prog 
nosis In the ascitic form the fluid mav absorb and the tubercles 
disappear residual adhesions however are IikcK I ibrinous tvpes 
geiierallj pursue a more chrome course tend to recox erv but leave 
farm adhesions blight relapses are not uncommon As previouslv 
stated mild cases of tabes mesenterica max fibrose and calcifj with 
out clinical recognition "Manj average cases recover Caseous 
forms are extremelv serious Thev generalh pursue an acute course 
and are often complicated bv ulcerative enteritis and mixed infec 
tion Death mav result from ^epsis intestinal obstruction fecal 
fistula or disseminated tuberculosis 

Tuberculous complications mav also develop in other organs 
the pleura pericardium meninges lungs or intestines Thekidnejs 
are seldom involved in carlv life It should be emphasized that 
onU a small proportion of deaths are due to tuberculous peritonitis 
pcr«e Themajocitx result ftora. tuberculosis elsewhere ^peciallv 
pulmonarv 

Medical Treatment —The cssenti ds of medical therapv for anv 
tuberculous process comprise a hjgiemc dietetic regimen combined 
n ith abundant lieliothenpv and complete rest (Refer to Tubercu 
lous Cervical Adenitis) Fever is no contraindication to a high 
protein intake Heraatmies are indicated for tl e secondarv anemia 
and m severe cases repeated blood transfusions are v aluable Cod 
or halibut liver oil or their concentrates and viosterol arc fortifving 
adjuvants Roentgen therapv mav be beneficial in the fibrinous 
tvpes If fluid is present it should first be withdrawn as the ra>s 
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“ire absorbed bj it Tuberculin the^^p^ appears to be of greater 
\alue in tuberculous peritonitis than m an\ other form of the 
disease The intrapentoneal injection of air oxjgen or nitrogen 
IS not advisable as intestinal perforation ma^ be caused the^eb^ 
Surgical Treatment — Lapan)tom\ is indicated m ascitic t\ pes 
which do not respond fa\orabl\ to medical treatment Simpleevac 
uation of the fluid is the usual procedure the theon being that 
the resulting h^'peremia of the peritoneum produces a beneficial 
eftect m promoting regression and absorption of the tubercles At 
the time of operation howeaer a primary focus should alwaas be 
sought in the appendix cecum or Fallopian tubes The remo\ al 
of such nidus greatly enhances tlie prospect of reco\ er\ Drainage is 
contraindicated except for suppuration 

In fibrinous types yyithout much ascites laparotomy is less effec 
tiy e It IS ney ertheless justifiable for in many instances the primary 
focus may be remoyed Enucleation of enlarged glands in tabes 
mesenteric types is contraindicated Injury to the mesenteric yes 
sels may result thereby and cause necrosis of the gut 
Intestinal obstruction due to bands kinks and ulceration ma\ 
require operatixe interference Great care must be exercised m 
separating adhesions as the bowel is readih perforated Soft 
fluctuatmg masses (cold abscesses) should be undisturbed unless 
they produce urgent symptoms Eyacuation and drainage mas 
result in dangerous mixed infection csentuating in sinus formation 
or fecal fistula Sinuses should be swabbed w th 9o per cent phenol 
followed b\ tincture of iodine Injection with Becks paste is at 
times beneficial Siher nitrate shoul 1 be avoided 

GONORRHEAL PERITONITIS 

Despite the frequency of specific vaginitis in infancy gonococcus 
invasion of the peritoneal cavitv occurs very seldom ^^hen the 
infection ascends in the genital tract the I allopnn tubes generally 
become sealed and thereby limit the process 
Pathology The peritoneum is in\ol\ed secondarily from either 
salp ng tis or p\o alpinx The Fallopian tubes are red and thick 
ened and creamy odorless pus raa\ often be expressed from their 
fimbriated ends The inflammatory process tends to local ze in 
the pehis and the intestinal coils become bathed and matted in 
the exudate Although the lower abdomen mav also become 
involved diffuse peritonitis rarely develops Mixe<l infection 
(sv mbiosis) seldom occurs except in chronic cases 
The purulent exudate inav become absorbed or produce a pelvic 
abscess and the salpingitis may resolve or eventuate m pvo alpinx 
Extensive adhesions mav be the ultimate residuum and future 
sterility ma\ result from tubal incompetence The gonococcus is 
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usualU demonstrable in the ccr\ leal and urethial ‘imears Cjstitis 
IS a common complication 

Symptomatology —rollowing an indefinite period of \agimtis 
invasion of the peritoneal cavitv produces sudden pain \omitiiig 
hvperpvrexia leuJvOci tosis and frequenth bladder irntabilitv Ihe 
pain IS often intense Although the tenderness and muscular rigid 
it\ or livperesthesia of the skin mav be generalized at first the 
signs soon become confined to tbe lovier abvlomen Rectal e\amma 
tion elicits acute tenderness in the early stages Distention occurs 
slowly and is seldom marked 



Ihe acute svniptorns usualh subside in a few da\s and the 
condition ma\ resolve or eventuate in pelvic nbscc&s Adhe&iciis 
form comoxonK between neighbocitig intestinal coda and relapses 
are common 

Diagnosis —The differential diagnosis from perforative appendi 
citis ma\ be extremelv difficult m voung children (Refer to 
Appendicitis) Positiv e smears are stronglv suggestive Indoubt 
fill cases an exploratorv laparotomv should be performed If the 
pathologv IS found to be gonorrheal drainage is iinneces&arv 
Wiereas acute salpingitis should be undisturbed a definite pjo- 
salpmx requires salpmgcctomv 

Prognosis —Death rartlv occurs from gonorriieal pentoniti-^ 
Stenlitv however !•> a common sequel 
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Treatment Expectant treatment m the 1 ow ler position ‘should 
alwa^s be emplo\ed Most cases e\entuate m resolution Occa 
sionalh a pehic ab&cesb requires eaacuation and drainage and 
infrequentl\ a p\ osalpinx necessitates remo^ al (Fig 179) Sur 
ger\ ma\ also be required in cases \(hich de%elop chronic intestinal 
obstruction 

PNEUMOCOCCUS PERITONITIS 
Pneumococcus peritonitis la of uncommou occurrence It is 
predoininanth a disea-^e of earK childhood and chiefls affects girls 
under ten \ ears of age 

Etiology Present opinion doubts the actual occurrence of pri 
mar\ peritoneal imasion b\ the pneumococcus Diligent search 
mil iisualK re\ eal a pnmaia nidus most commonh m the Fallopian 
tubes less often m the lungs or pleura and infrequenth in the 
middle ear \t times the infection occurs simultaneousU m the 
lungs and peritoneum from pneumococcus •^pticemia Blood cul 
tures are often positn e especialh in the earh stages 

Approximateh 7o per cent of the ca<es occur m girls betvieen the 
ages of three and se\ en \ ears Pneumococci of the same tN^pe h‘i\ e 
repeatedh been isolated from the peritoneum %agiml tract and 
blood The peritonitis is generalK most se\ere in the pehis md 
apparenth results from an ascending prunar\ \aginal infection 
Experimental pneumococcus mociilation of the \aginal trict of 
female monkc% s produces an identical tx'peof peritonitis from ascend 
mg infection through the uterus and tubes 
Pathology Cases due to tubal infection begin as a pehic perito- 
nitis V, hich often becomes rapidh diffuse The maximum pathologj 
IS ea idenccd m the peh is and lower abdomen and at times pus ma^ 
be made to extrude from the tubes upon stripping them In the 
earh stages the exudate is a thin milk\ or flak\ pus of gra\i h 
\ellow or greenish color and without odor The moderateh in 
jected peritoneum exhibits a slim\ '5lipper\ feel and there is little 
tendenc% to the formation of adhesions Me«entenc hanphadeiiitis 
IS often pronounced \t a later stage the pus becomes thicker and 
contains abundant fibrin clots and plastic strmgs Delimiting adhe- 
sions result therefrom and la^c absces'ses ma\ de\ elop The latter 
if untreated ma^ e\acuate themsehes spontaneoush at times 
through the umbilicus Bactenemia is generalh demonstrable in 
‘^\ ere cases Enteritis is a rather constant complication and pneii 
monia pleuris\ or pericarditis max be coexistant 
Symptomatology The sudden onset of alidommal pun aid 
X omiting accompanied bx sex ere toxemia h\ perpx rexia high leiiko- 
cxlosis and pohnucleo is is characterized bx the absence of a 
primarx focal causatixe lesion Toxic diarrhea al o occurs in mo t 
cases The temperature is usuallx 104° to 100° F and the leukti- 
cx-toMs IS far greater than in ordinarx suppuratixepcntoiiiti-’ counts 
of 30 000 to 40 000 being quite common xxith pohmucleosis aboxe 
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90 per cent Jlarked <h3tention occurs earlj , tenderness iiiaA be 
less e\ idenccd than skm hj-pcresthesia and the abdomen often teels 
more doughj than rigid 

Fulminant cases ma^\ succumb to pneumococtiis sepsis m a few 
dajs In less se\ere infections a remission of general symptoms 
usually occurs m fi\ e to se\en da\s but the diarrhea and abdominal 
distention ma\ persist for tveeks and the disease pursue a rather 
chrome course Complete resolution ma’^ fo]lo\\ In other in- 
stances, a fluctuant suelling develops in the subitinbilical region 
which requires evacuation 

Diagnosis —Indefinite phvsical signs mav render the diagnosis 
extremely difficult High leiikocvtosis and poKinicleosis are sug- 
gestiv e Ilvqierpv rexia occurring vv ithm a few hours is \ erv unusual 
m appendicitis In the absence o! focal signs, the occurrence of 
diffuse peritonitis m female children should strongh suspicion 
pneumococcus or gonococcus infection 

The diagnosis mav be verified bv vaginal smears and cultures or 
b> peritoneal puncture made in the middine, 1 inch below the 
umbilicus, with a short fievel No 10 gauge needlt Agglutination 
tests with the patient s serum mav give positive results as to the 
pneumococcus tvpe Tins is of value if serum treatment is fav ored 

Prognosis.— btatistical reports exhibit wide variations Except 
ill mild infections, the prognosis is graxe and the mortnhtj probabl’) 
exceeds 80 per cent 

Treatment —The rational therapv of peritonitis is based upon 
two cardinal factors the removal of the cause and the relief of 
intrapentoneal pus tension When the causatn e pathologv cannot 
be removed, it is questionable whether operation is advisable, the 
drainage of diffuse peritonitis is quite impossible and drains hv 
acting as foreign bodies maj continue a peritonitis which would 
otherwise subside Cases in which the pneumococcus peritonitis 
IS a bacterenne sequel of pneumonia, pleiinsj or otitis medn are 
therefore probablv best treated bv siipportiv e measures and absolute 
peristaltic rest in the Fowler posture (Refer to Acute Suppurative 
Peritonitis ) 

Indication for Operation —When pneumococci are pre'-ent m the 
vaginal smears or cultures, the alidomen should be opened in the 
lower mid-portion and bilateral salpuigeetomv performed if definite 
salpingitis IS demonstrable The exudate is then aspirated and the 
abdomen closed without drainage Surgical intervention should he 
delaved, however, in cases of rapid ascending infection winch 
exhibit rapid pulse and respiration, stupor or (lelinum, and espe- 
ciallv slight cjanosis 

Localized accumulations of exudate should he incised and drained 
In selected tvpes, serum treatment appears to ht advantageous and 
111 protracteil cases repeated blood transfusions are cspecnllv 
beneficial 
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POSTOPERATIVE PERITONEAL ADHESIONS 

The gentlest hindling of tissues is an absolute requisite of good 
pediatnc surgen and m no part of the bod\ is, this more essentnl 
than nithin the peritoneal caMf' tndue handling and ctposure 
of the Mscera dr\ sponging dn laparotom\ pads washing \Mth 
saline or antiseptics and the indiscriminate insertion of drams are 
all definiteK damaging to the delicate endothelium Tibrin appears 
rapidh at the site of insult and during the period of postoperatne 
freedom from peristalsis agglutination ina\ become nell established 
and e\entuate in fibrous organization 

^^’he^eas earh restoration of peristalsis is favorable to the sepa 
ration of agglutinated surfaces leukocrtic ferments are the chief 
agents m the absorption of fibrinous exudate Although newh 
formed adhesions tend to spontaneous regression m certain patients 
there is an inherent tendencv to fibro is 
^ isceral adhesions onh produce svauptoms through the mechani 
cal interference of mobile or hollow propuIsUe organs panetal 
adhesions ma\ also cause pain nhen pulled upon There is little rela 
tionship ho«e\er between the extent of adhe^ons and the s\anp- 
toms produced thereb\ AsxTnptomatic adhesions should be left 
undisturbed as new ones of greater denslt^ max reform 
Prophylactic Agents —The prophx lactic \irtue of foreign sul>- 
stances such as oils waxes and membranes ni/ thex max actuallx 
produce adhesions The recent therapx of instilling ammotic fluid 
into the peritoneal cax itx in ca«es of postoperatix c adhe ions offers 
promise of benefit Its use is contraindicate*! m the presence of 
actixe pieritonitis 

Symptomatology The dominant earlx sxmptom is intestinal 
obstruction Thisgeneralix occursinsidioiish dunngthesecond xxeek 
of conx alescence bx xxhicb tune the peritonitis has subsided There 
is progres^ixe distention accompanied bx xomiting and finaJlx a 
failure to pass flatus or feces with enemas or irrigations ^ isible 
peristal is seldom occurs Thexomitingof upper intestinal contents 
is conclusixe and ominous I nlcss relief is obtained promptlx bx 
gastric lax age or duodenal suctionage through aid of the Lexmt 
tube earlx operatixe interference becomes imperatixe 

Diagnosis The differential diagnosis from paralxtic ileus 
(adxnamic) is often difficult The latter UsualK occurs m the fir^t 
fexx postoperatne daxs dunng the stage of actixe peritonitis Both 
the large and small intestines, are mxolxed and the abdomen is 
conspicuouslx silent "Mechanical (dx-naraic) obstniction is usinllx 
confined to the small intestine and auscultatorx sxxishing and 
borborxgmi max be heard at the site of obstruction 
Careful xxound in pection should be made in all crises of siispicte*! 
obstruction as dehiscence is partuailarlx common m children 
Although the skin sutures remain intact an exudate of sanguim us 
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serum usinlh inchcatet. uouod gapping nssociated \Mth intestiml 
or omental protrusion In suth cases the patient should be rerao\ ed 
to the operating room and the Tiound thoroughh explored 

Intestinal obstniction from adhesions, max also occur months or 
^ears after operation and the onset ma\ be gradual or acute In 
the pre ence of distention \omiting and failure to pass gas or feces 
the diagnosis of obstruction is self-e\ident \isible peristalsis is 
often exhibited in these tapes In subacute ca'^es nith partial 
obstiuction roentgen ra^ examination ma\ locate the site of 
pathologv It should be emphasized that mild fibrotic tuberculosis 
of the peritoneum is a more common cause of intestinal obstruction 
than IS generalI^ recognized Some 'ears ago the "riter operated 
upon a girl aged twehe 'ears for recurrent intestinal obstructnii 
Ihere had been three previous laparotomies during a two-' ear 
inter' al the first " as for subacute appendicitis and the sub equent 
t"o for intestinal obstruction At operation the terminal ileum was 
found sharpl' kmhed b\ pcl'ic adhesions and both Fallopian tubes 
exhibited minute tubercles Folloning bilateral salpmgectora\ the 
child has remained well 

Treatment tnlessrehexcd b' paUiatwe measures prompt surgi 
cal inter' ention becomes impcrati'e Obstructing bands kinks or 
adhesions should be carefulK re'ised rough separation of the latter 
ma' result in perforation Denuded areas should be pentonealized 
"hen possible and amniotic fluid maj be instilled into the peritoneal 
cant' before closure Temporar' high ileostomj has been largely- 
replaced bj duodenal suetionage through eraploj ment of the Lev me 
tube 

The abdominal wall should be careful!' closed m la\ ers preferable 
with dironiic catgut and reinforced with non absorbable retention 
sutures Proper maintenance of an adequate water saline balance 
IS imperati' e (Refer to Deb\ dration ) 

TUMORS AND CYSTS OF THE PERITONEUM 

1 umors of the peritoneum are ' erj rare Tliev inav be pninarj 
or'jecondarv and benign or malignant The reported cases comprise 
fibroma angioma bjioma and featcoTOa Lipovna \s wsualK secow 
darv to growths arising m the subpentoneal fat and sarcoma to 
retroperitoneal growths 

C'sts of the peritoneum are of unusual occurrence and are found 
chief!' in the mesenterv Cmhiaonal tvqies raav develop from 
remnants of the vitello intestinal duct the WoIfTian bodv or from 
fetal inclusions (dennoids) Parasitic cv sts are usualK echmotoccic 
and rare!' cvsticcreic Serous casts mav result from tlie localiza 
tion of mflammatorv exudate and tli'lous c'«ts from mesentorii 
lacteal blockage 
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THE LHER \ND BILIARY S\biEM 

Dlring eirh life the h\er is relatneU large and its edge is 
normalh pilpahle up to fi\e \ears of age 

ABNORMALITIES OF THE LIVER AND BILIARY SYSTEM 

In the rare instances of situs iniersus of the abdominal organs 
the Iner is transposed to the left side Riedels lobe is evtremelv 
uncommon 

The gall bladder maj rareh be double or entireh absent Occa 
sionallc It 13 completed surrounded b\ peritoneum and presents a 
\ enable length mesenterv The arrangement of the ducts is sub- 
ject to considerable \ariation whereas normalh the bile duct 
opens into the duodenum in common with the pancreatic each nia\ 
ha\e a separate ostium the c\stic duct at times parallels the course 
of the common hepatic duct for a considerable distance and m 
unusual instances an accessorx nght hepatic duct extends from the 
gall bladder fossa to join the common hepatic duct Congenita! 
obliteration of the ducts occurs with extreme rarit\ and m such 
eases the> are replaced h\ 6brous cords 

PHYSIOLOGY OF THE LIVER 

lliL functions of the liver are manifold and of those known man} 
are iiicompletelv understood Carbohydrnfes In carbohvdrate 
inetaboliMU glucose is clnngefl to ghcc^en Although the latter is 
stored in both the hepatic ami muscle cells the Iner is apparentiv 
the sole regulatorv mechanism for blood sugar Profcins Ihc 
Iner c-ells are neces«ar\ for the deaminization of amino-acids into 
ammonia and urea and for the svnthesis of uric acid It ajipears 
that dextrose mav al o be formed m small amounts from araiiio- 
acids and lactic acid Fals Tlie bile salts are mtiraateh asso- 
ciated w ith the oxidation of fats and possible with lecithin formation 

Metabolism of Bibary ConstitueDts — The chief metabolic constitu 
ents of bile are bile salts cholesterol and bilirubin The value of 
bile salts both as a cholagc^ue and an aid in the saponification and 
absorption of fats is well recognized Tlioir actual formation 
however is incompletelv understood and the metabolism of cholest- 
erol IS unknown Bilirubin is formed chieflv in the bone-marrow 
and to a lesser extent m the spleen and liver Thus, m respect to 
(404) 
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bilirubin the li\er is mainK an excreton organ and \arious tests 
of hepatic function are based thereon 
Detoxifying Function —The liter poss^ses powerful detoxifting 
function Microorganisms in the blood stream are remo\ ed m large 
numbers and are parth excreted in the bilt This is espccialK 
e\ ident in tt^ihoid fe\ er and this mechanism ma\ account for manj 
cases of cholecistitis Particulate matter and mineral poisons 
such as arsenic mercun and phosphorus are sequestered and acted 
upon b\ the Kupffer phagoettic cells Response to continuous 
infection mat result m hepatitis and cirrhosis 
Coagulation of the Blood \Miipple and Hurtiitz demonstrated 
that hepatic injur\ in dogs causes a marked lowering of the fibrinous 
level in the blood plasma The findings of other investigators upon 
antithrombm and calcium metabolism further indicate that the hv er 
mav he a definite factor in the little understood function of blood 
coagulation 

Tests of Hepatic Function Tlit onh tests of clinical value ire 
certain procedures which estimate the mjiirv to the bile excreton 
inccbanism These comprise the dvc retention tests of Rowntree 
and Ro«ienthal the ^ an <len Bergh reaction for retained bile pig 
ment and the coagulation time of the blood The sugar tolerance 
tests are of little if anv value 

Rffwntree Rosenthal Test In tins technic a measured quantitv of 
the dve according to kilogram weight is injected mtravenouilv 
and the rapiditv with which the dve is removed from the blood is 
estimated at different intervals hv colorimetric methods Reten 
tion of the dve however is not alwavs associated with hihrubin 
retention and the test is therefore of onlv relative value 
Van den Bergh Test —This applies the diazo-reaction to the blood 
serum and is a delicate test for latent jaundice Bilirubin normnllv 
occurs in the blood in tlie proportion of 1 to 4(K) (X)0 to 1 to 1 000 000 
The umt emplov ed is 1 to 200 000 A prompt direct reaction occurs 
m obstructive jaundice an indirect reaction suggests a hemolvtic 
nr toxic origin The test is especiallv vdliiahlcm detecting 1 itent 
janiidice and in estimating its increa c or subsitltnct The inter 
pretations of the finer reactions are subject to error 

Coagwlatioii and Clotting Times — I hese are mstructiv e hut do not 
alwavs give an accurate index of what will occur during operation 
or subscquentlv 

Cholecystography (Graham Cole) This is a v ahiablc aid m the 
diagnosis of gall bladder disease It is dependent upon the fact 
that phenoltetraiodophthalem is eliminated m the bile collects and 
becomes concentrated in the normal gal! bladder and produces a 
roentgen shadow iXormall' a faint shadow appears m four hours 
a deeper one in eight and a denre hut somew hat ‘^mailer shadow m 
twentv four hours Bj thirtv six hours the shadow generally dis- 
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appears \ dela\etl or imperfect shadow indicates insufficient 
concentntjn^r power due to djsea«ie of the gall bladder or impaired 
elirainatne function of the Iner or ob truction of the ducts which 
pre\ents bile from entering the gallbladder Gall stones are 
demonstrable m about 7o per cent of ca«es 

The foregoing tests are distincth helpful in diagnosis all are 
subject to a percentage of error howeier and complete dependence 
should not be placet! upon them The ^ an den Bergh reaction is ex 
tremeh xaluable in detecting latent jaundice and is the onI\ test 
commonh emploxed m childliood 

jAmmicE 

(ICTERU*' ) 

Jaundice is a sxTnptom and implies an abnormal amount of bile 
in the blood and all bod\ tissues imparting to the latter a charac- 
tenstic lelJow color It h of twofoM significance to the surgeon 
(I) From the standpoint of differential diagnosi and (2) the in 
crease of surgical n k m its pre'cnce The term latent jaundice 
IS emplo\ ed to de cnbe i condition of bile in the blood stream which 
Is not e\ndenced b\ clinical sxTnptoms 

Metabolism of Bilirnbm. BJirubm is derived from hemoglobin 
•Uthough the cells of the entire reticuloendotbelwl sviem are 
probablv capable of destroving worn-out ervthrocvtes and disinte- 
grating their hemoglobin the process is concentrated m the liver 
spleen bone-marrow and Ivinpb nodes The bilirubin thus formed 
IS carried to the liver and on passmg through the polvgonal cells 
before entering the bile apparenth undergoes some definite change 
the nature of which Is not understood The direct and indirect 
^ an den Bergh reactions are predicated upon this difference occur 
ring in bile that has passed through the liver cells and that which 
has not 

Classification of Jaundice The modern concept of jaundice is 
based upon the almost proven fact that the polvgonal cells of the 
hv er do not manufacture bilirubin but rather transfer it from the 
V ascular capillarv svstem tothe biliarv channels and in thistran fer 
modifv the pigment Predicated upon this hvpothesis and also for 
practical clinical purpo es jaundice cases mav be divacled into three 
mam groups obsfnicfire 7nfc<itouf and fiemolviic Alanv cases 
how ev er belong to more than one tape Jaundice of the new bom 
will be first de^cribevl 

Icterus Neonatorum TIiis tvpe does not concern the pediatric 
surgeon Careful ob-^nations indicate that slight jaundice occurs 
in almost all new born infants AMiether it is of hepatogenous or 
hematogenous origin remains controvers al Polvcvthemia nor 
mallv present at birth soon di appears through the destruction of 
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cxctssnc crj tlirocv tet Such Jiemoh*^ ippeir& to be tlie basic 
factor in the production of icterus neonatorum The indirect 
A an den Bergli reaction also suggests an extrahcpatic origin 
Clinical jaundice occurs m 10 to 20 jier cent of the new born 
It usualli appears on tlu, second or tliircl da\ and affects tliicfly 
the skin and to a lesser degree the sclera, and imicous membranes 
It Is entirely as 5 mptomatic e^tept at tunes the babies are uudul> 
sleep^ the temperature and pulse are unaftected the stools art 
normal and bile pigment is not demonstrable m the urine b\ tlit 
ordinar\ tests Ilie jaundice generan> lasts onI\ a feu da\s but 
in unusual cases maN continue two weeks 
Diagnosis —The difterentnl diagnosis from symi tomattcjaviulue 
tspeciallj that due to sepsis is made upon the absence of a pre 
sumptne cause In general earh slight discoloration favors icterus 
neonatorura and a later more intense jaundice some other etiologv 
Congenital atresia of the bile ducts produces jaundice promptly after 
birth and the condition is one of persisting increased se\ent\ Ihe 
stools are acholic and tlie urine is dark colored from excessive 
urobilin Ihe anomalv causes death within a fortnight 
Obstructive Jaundice —Catarrhal teferus is the dominant tvpe of 
obstructive jaundice in earl> life The disease is decidedlj more 
common m older cluWren than m infants and is geneialU a sequel 
of gastrocluodenitis Congestion of the duodenal mucosa with in 
volvement of the papilla of "Sater ma\ not be the etiologic factor 
m all cases however for at times mild epidemics of icterus occur 
wliicli suggest an infection of the bile ducts or possibU of the In er 
cells Duct obstruction from biliarv calculi new growths and pan 
creatic disease are pathologic rarities in earlj life 
Symptomatology —The characteristic vellow discoloration of the 
skin mucous membranes and urine usualh follows a mild gastro 
intestinal disturbance The icterus becomes well developed m 
tvventj four to fortv eight hours and is often associated with slight 
p\ rcKia abdominal fulness and mild hepatic tenderness Headache 
malai'^e and anorexia are (rommonlv present and m severe cases 
there niav be. itching of the skin and bradveardn Ihe urine con 
tains an excess of urobilm and the stools arc light colored ( r acholic 
Ihe icttnis usuahx fades widnn ten days and sc\dora lasts oxer 
three w eeks The \ an den Bergh reaction is direct after the icterus 
appears although occasionally jt is indirect m the prodromal stages 
Treatment —This comprises a fat free diet abundant fluids and 
an occasional saline laxative Duodenal drainage vvith Dpsom salt 
mav shorten the duration The disease is self limited and eventii 
ates in recoverv The surgeon is rarelv consulted except m pro- 
tracted cases 

Infectious Jaundice —In these tapes the icterus is depenilciit upon 
actual damage to the liver parendmna The bilirubin may not 
32 
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onl\ fail of excretion but that nhich la excreted ma\ be reabsorbed 
Accordingh the an den Bergh reaction mai he direct indirect 
or diphasic Mane cases of catarrhal jaundice especialU of the 
epidemic tape fade imperteptiblv into this categore The actual 
pathologe of the angiocholitis max be a choking of the minute mtra 
hepatic \ essels from released blood coloring matter or clogging of 
the bj]e capillaries from congestion or xjscid bile The condition is 
a common complication of infectious diseases such as pneumonia 
scarlet fexer txphoidfexer malaria and especialK sepsis Infectious 
jaundice max also occur with parasitic or spirochetal infections of 
the hx er and from certain drugs Onlx ca^es complicating ^epsis 
concern the surgeon 

Hemoljrtic Jaundice —In hemolxtic jaundice there is an excess 
amount of bilirubin (or its precursor) and as it Ins not passed 
through the pohgonal hepatic cells the ^ an den Bergh reaction is 
delaxed or indirect The ca es are characterized bx the following 
the absence of bile pigment m the urine the presence of unibilin 
ample color to the stools increased fragilitx of the crxthrocjtes, 
and not mfrequenth splcnomcgalx 

The surgeon is occasionallx consulted in ca«es of congenital ami 
familial liemohtic jaundice In congeminl henolj/iic jaundice the 
icterus is present at birth or dexelops soon thereafter and simulates 
the sexere txpe of icterus of the new born (icterus grans) The 
jaundice is intense and max he persistent Some cases are accoin 
panied b\ a hemorrhagic teiidencx especiallx of the skin mucous 
membranes and umbilicus Tlie stooU are xollow and at times 
bloodx tbe urine contains urobilin and frequentlx bilirubin The 
prognosis is largeh influenced bx tlic element of hcmorrbnge 

Inmilia! hemolytic jaundiceprohahU results from <50100 defect 111 the 
blood forming process phis an increased destruction of crx throex tes 
m the spleen The icterus max he congenital appear some tunc 
after birth or not until childhood or adult life I he jaundict is 
seldom intense and xanes in degree from tune to time when once 
established The urme is dark colored from urobilin but free from 
bilirubin and the feces contain bile The spleen is constantlx 
enlarged and an increased fragilitx of the erxthroextes isgencrallx 
demonstrable Tlie blood exhibits secondarx anemia with a few 
megaloblasts normoblasts and numerous reticulated red cells 
leukocxtosis IS not exidenccd A hemorrhagic tendencx max ac- 
companx the dt ea«e 

The patients max hxe for xears the jaundic-e noxcr quite disaji- 
pearing Fxacerbations are common especiallx after gastro-uites 
tinal up<=ets and chilling Some patients enjo' fair health de pitc 
the constant mild jaundice 

Diagnosis —This is made from the familial liistorx , nitlil ptrsi^ttiit 
jaundice the ab<^ence of bde m the urine its pre tna in the feecs 


CIItRIlOSIS Of THE U\El( 450 

increased fripilitx of the red corpuscles and splenic enlargement 
Banti b disease is predommantl\ a splenic disorder the btlnr\ cir 
rhobis ^nth jaundice appears late the icterus la progressu e and more 
intense there is no increased corpuscular fragilitc and a familial 
histoia is absent 

Treatment —Although cases of familial 1 emoK-tic jaundice ha\e 
been definiteK benefited h\ splenectomc operatne interference 
should iie\er be attempted unless, the disease is progressne and the 
patient is suffering The degree of lmpro^elnent following splenec 
tom\ IS problematic 

ASCITES 

The condition is rareh congenital and seldom dcMlops during 
infanc% Cardiac decompeu«atu n nephritis and tuberculous pen 
tonitis are the usual etiologic factors others comprise (1) In 
creased pressure in the portal circulation from hepatic or pulmonar\ 
di ea«c (2) e^■trahepatIe pressure on the portal \eins from turn rs 
enlarged mesenteric glands hmphatic leukemia malignant hinpho 
matoses parasitic cjsts or splenomegah (3) pohserositis and 
(4) pernicious or c en gra\e •^condarv anemia 

Varieties of Ascites —(1) Serous The fluid is clear amber c*! lor 
the specific gravity in transudates being 1 Olo— and in exudates 
1015+ (2) Ilejiwrrhaqie Thu. ma\ occur m tuberculosis \ohu 

Ills and intussusception (3) Chjflous The condition results from 
lacteal or thoracic duct block 

Symptomatology —I he abdomen is s\mmetricall\ enlarged and 
at times enormouslv distended The skin becomes tense and shini 
and the umbilicus mac pout The cbaractenstic signs of free fluid 
are readiK demonstrable— fluid wave and '.hifting diilness He 
condition must be differentiated from Umpanite-. ovarian and 
dermoid cvbts distended bladder and la^e abdominal tumors 

Treatment Ascites is but a &vmptom Therapv concerns the 
provocative di ease 

CIRRHOSIS OF THE UVER 

Cirrhosis of the liver is rare in thildl ootl and exccedinglv so in 
infaiicv In the portal tvpe (Laennecs cirrhosis) the connective- 
tissue fibrosis compresses and penetrates the lobules the organ 
becomes reduced m size and the partial portal obstruction ]ea^i^ to 
ascites In the hvpertrophic vanetv (Hanot s cirrhosis) the inter 
lobular t v ergrow tli of connective tissue compresses the biliarv ducts 
the resulting jaundice i> associated vrith I epatic and splenic en 
largement 

Too much emphasis however has been given to the factor of 
hvpertrophicandatrophictvpes. Intliecarlv mflammatorv stages 
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of cirriiOMs, tlie Ii\ or tends toenlarce, and in the final process of fihro- 
sj',, shnnkaee octnrs In thelijpertmpliic form, in addition to the 
jaundice ^^htch ma\ be mtciis;, bilinibm occurs in the urine*, the 
spleen is RrcatK cnlar^t'il and ascites is \nriable. Tn the atrophic 
t\pc'. ascites IS the ilominant sjniptotii am! jaimdiec is ab'Ciit or 
onli slip'll! Gastric liemorrlwRps nia> also occur and Jeukocn tods 
Is freciueiit 

Diagnosis.— raimlial heinoixtic jaundice is distliiguislied b\ tlie 
ab'cnce of bde m the iirtnc, the absence or ordi slight dc^rc'c <if 
U\er enlargement, ami definite increased fmRilit.N of the cretbro- 
c\tes In IJanti's disease* the prcHloininatinp sjmptoin is earlv 
splenic enlargement; jaundice is Ic*ss marU*d and leukoiH'iiia is 
present 

CYSTS OP THE LIVER 

lalnmKoccus <.\ sts of the liter are r.ire, multiple small congenit.i! 
cjsts h.ne aKo Ik'ch described, in some iiistniicvs associated with 
bilateral pol.\c\stic iliseasc of the kidne.'s 

Echinococcus Cyst (lli/(tah(t Ci/st) —C\stb due to the Tiwiw 
tcliinociicci occur most fre<|iHntl\ in the b\tr; the hooked embr.so. 
after pc*nctrating the intestinal wall, is < arric'd thence by the portal 
radicles The cc&ts devefop sIowf\ ami palules.sl\, ma\ attui'ii 
large sj7e, and arc siirrounde'd hi a rone of csmnective tissue Iheir 
walls cousibts of an outer elastic capsular laser (c*ctoeist) ami an 
inner germinal (endocjst) from which multiple sc-olieca de\elnp 
Hccondari or daughter ejsts mac arise from the cmlooist either 
within or witliout the ejst cajisulc. 'Ilie clear water content is of 
low specific grant!, free from .ilhumin and contains myriads of 
hooked eiiibrjos 

Wlienas in some instano*s the tenia mav ilieand the csst shrink 
and calcifs , in most cases the < jst continues to enlarge and rupture 
iiiaj occur into neighboring «»rgans; the peritoneum, stomach, 
intestines, lena «n.i. pleura. |>eri<.mhal s^c or lungs; more fn*- 
<iuentl\. liowescr, suppuration «le\cIops and the disease pursues u 
sfxerc siptic cours< 

Symptomatology.- The gradual cnhirgemeiit of the liccr is often 
nmuiipanieil b% iliill aching p.iin. Tenderness and janndiee an* 
ab'cnt ami tlie eomiition remains afebrile unless biippiiration occcurs 
If the i\st ihoclops in the lower jMirtion of tiie Iber, a niuudcH! 
IliKtu.itiiig mass with lisdatid thrill inai be eJicitesJ. Hepatic 
roontgemigrams often exhibit the globular mass clearlj outlined. 
I'osinoiibilia IS eonstantU dinionstrable. The Casoiii intradennal 
and eoniplc int nt-fixatmn tests arc sjictific dkignost ic aid' 

Treatment.— k few cures lia\r lH*en rciKirtcHl following the ititrii- 
\emuis injection of arsplienamine Wieii ixtssiMe. tlie entire cc't 
sliould be rcmoNcHl rn i/(0««r. itemainmg portions of the cndoeist. 
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daughter c\6ts or i>toIice5> will produce recurrence and dii etnma 
tion frequenth accompinied b\ {(enous secondnrx infection 
llie operation should lie pcrformctl in two stages— b\ either a 
tnnsabdominal or transthoracic approach In the former the c\st 
wall or liver covering it is exposed and the wound is packed with 
gauze for seventy two lioiirs to promote adhesions in a necessitated 
transpleural approach the eleventh aiul twelfth ribs are resected 
and the diaphragm is suturerl to the parietal wall to prevent subse 
quent contamination of the pleural cavitv \fter an interval of 
three davs or longer an attempt is made to remove the entire evst 
after first injecting it with tincture of iodine ether or 1 per cent 
formalin to kill the embrv onic scolices If enucleation is impossible 
the major cjst portion including the endoevst lining is removed 
and the cawtv marsupvaUzed Thtovigh subsequent mtectvon the 
sac becomes spontaneoush separate<l from the liver an! is vvitli 
drawn Recurrence mav occur even after mam vears 
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Tumors of the liver are of exceptional occurrence Plie benign 
growths include congenital uni and raiiltilociilar evsts angioma 
fibroma lipoma and adenoma La^ chcesv tumefacticns occa 
sionallv develop from tuliercnlosis 
The malignancies comprise carcinoma adenocarcinoma vnd 
sarcoma and ^^oolstein descnlies a primarv opitliclial tumor 
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hepatom'i \Ithough the majont\ of iiepatic tumors are scconclar^ 
metastitjc manifestations pnman carcinoma appears to occur 
more often m the li\er than m am other organ in earh life and 
o\ er 100 cases ha\ e been reported (Fig ISO ) 

INJURIES OF THE LIVER 

Theluerisfrequenth injured through kicks blous and especialh 
crushing in runm er acctdent* a! o bi the jagged ends of fractured 
ribs and b\ stab and bullet wound?* Traumatic rupture usualK 
m\ ob es the right lobe particularb its com ex surface 

Minor injuries maa produce eontu ions of the h\er ■mthout 
tearing of the capsule when more «e\ere the superficial portion 
of the organ ma^ be lacerated together avath a rent in GIis on » 
capsule or a central laceration ma\ be produced resulting m a 
hematoma and possible subsequent cist or ab cess formation In 

ere trauma the li\ er ma\ be pulpified Penetrating wounds ma\ 
cause profu'C hemorrhage 

Treatment —The «i\mptoms of seiere li\er damage compn e 
those of shock and mtra abdominal hemorrhage Immediate lapar 
otomji should be performed and the bleeding controlled b\ pressure 
hot pads packing cauteri coagulation or suture Transfusion of 
nliole blood at the tune of operation is often hfe-va\mg WTieii 
imaaailable 10 per cent glucose m plnsiologic <«line should be 
administered intraienou i In mam cases of profound shock 
packing alone is all that can be done Bleeding from the portal 
radicles is readih controlled therebi as the portal pressure does 
not exceed 30 mm of mercuia 

Following operation the patient 'should be returned to bed in the 
shock po ition and be surrounded bi warm blankets and hot natcr 
bottles The lower extremities mai be bandagetl from below uj)- 
ward to comeiae the depleted circulation and a sand bag niai he 
placed o\er the abdomen to preient splanchnic engorgement 
\mple *531106 solution should be administered bi phlebocli ''es or 
hipodermoch ses iaubsequent blood transfusions arc ‘^pecificalK 
supportue Patients who snr\i\e the pnman shock u inlh 
recoier for the Iner is endowed with great reparatne potential 

ABSCESS OF THE LIVER 

buppuratue hepatitis IS relatneh infrequent in earh life The 
condition usualh results from parasitic or p^ogemc infection and 
rareh from trauma or foreign bodies The nbscess ma\ be solitari 
or multiple 

Amebic Abscess — \raebic or tropi«il ab ce>.'> <lc\eIops as a com 
plication or sequel of amebic dx^enten through hepatic mxasioti 
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In the Amcpba histolylica The disease is endemic m the tropica 
and inaj be spread earners to distant parts 

Pathology —The process deaelops most commoii!\ as a sohtarj 
abscess m the upper and posterior portion of the right hepatic lobe 
The mass ina\ gradiialh attain large size and ultimateh nipture 
into the neighboring parts through the diaphragm into the pleura 
pericardium or lungs, into the stomach intestines, peritoneal ca\ itj 
or ^ ena ta\ a, or through t)ie abdominal wall The pus is chocolate- 
colored and generalK contains amebas 

Symptomatology —The sole sjraptoui ma\ he gradual hepatic 
enlargement In conjunction with a pre\ious histori of amebic 
djsenter\, this should alwais excite a strong suspicion of amebic 
abscess Occasionalh a definite bulging occurs There ma\ also 
be deep dull aching pain, or an unprodiictne cough ma\ deielop 
from phrenic nerie irritation Not infrequentlj the earliest s\mp- 
toms is plcurisi The condition is essentially afebrile and for a 
long period of time the general health may remain satisfactory 
Roentgenologically , the liver exhibits as\ minetrical enlargement 

Prognosis —In cases of unruptured solitarv abscess the operative 
mortality approximates 75 per cent Disseminated types are 
almost umversallv fatal 

Treatment —The patient should first be treated for amebiasis 
Ipecac or emetin are usualb prescribed, also trcparsol, xiofonn or 
castela Lnder vigorous medical treatment the ameb'e may die 
and the abscess become sterilized In some instances spontaneous 
recovery occurs, in others, aspiration ina\ result in cure The latter 
procedure, performevl bhntUv through tlie chest or abdominal wall, 
IS ill-advised Dissemination mav be produced therebv if the 
parasites are v lable 

Tor similar reasons the abscess is bestilnmed m two “itages The 
approach may be either transabdominal or transthoracic In the 
former, the Iiv er is exposed and walled off by gauze packing to pro 
mote adhesions, in the latter, two lower ribs are re'^ected and 
the diaphragm is sutured to the parietal wall to exclude the thoracic 
cavitv After seventv-two hours and guided by an aspiration 
needle, the liver is incised, preferablv bv a cauterv Two soft 
rubber tubes are then insert^ for drainage and irrigation The 
discharge should be examined for parasites, if found present, further 
ipecac mahcation is indicated and the abscess cavitv should be 
irrigated with quinine or enietm solution 

Pyogemc Abscess — Pvogenic bictena are generalh carried to 
the liver through cither the blood stream (pyemia) or the portal 
vein (pv leplilcbitis) Infection may al -,0 develop from penetrating 
wounds, hematoma following trauma, b\ direct contmuitv from 
pintomtis, pcnnepbritic abscess or empvcma. suppuration of 
bvdatid cysts, miinrv tuberculosis, the death of round worms 



504 THE LHER A\D BILIAm SISTEM 

whith ma\ ha\e entered the bjit ducts or through iim ion 1j\ tlit 
Distoma hepaticum or Coccidium o\jformc 

Pathology P\emic ahsctsses art usuilh ‘tmall and multiple 
•iJthough several foci uia\ fuse a soJitarv abs>ce'?s rareh de\eIops 
The bacterial in\asion occurring tia the hepatic arter\ maa be 
secondar% to bods or furuncles Ooteomiehtis especiaJh of the 
cranial bones ulcerati\e endocarditis p\ogenic pulmonara infec- 
tions or general sepsis 

Symptomatology —Imasion of the h\er is usualh accompanieil 
b\ a chill followed b\ h\perp\Te\ia The subsequent course is 
that of sepsis intermittent or remittent fe\er with wide tempera 
ture excursions chills and sweating The focal signs are not 
marked the Iner gradualb enlai^es and ma\ become tender 
cspecialh upon deep percussion and slight jaundice usualK de\ el 
ops Leukoci tosia and poh nucleo is are moderate and bacteriemn 
maa or ma\ not be demonstrable The progressne toxemia is 
almost uni\ersall\ fatal 

Treatment A solitarx abace-s when demonstrable should 1 e 
inci ed and drained This rare!' occurs and the treatment is 
necessanh limite<l to supportixe measures Frequent small tnns 
fusions of whole blood are perhaps more effectne than larger 
amounts administered less often Autogenous \accmes and bac 
tenophages are at times beneficial The mtn\ enous administration 
of gennicides is not recommended 

PYLEPHLEBITIS 

Purulent phlebitis of the portal \eins ma\ follow se\ere infection 
in areas drained ba the portal radicles Acute appendicitis e^pe- 
ciall\ the gangrenous t'pe accouipanietl b^ ^ptic thrombo is is 
the dominant cause Clumps of bacteria or thrombotic 
are earned rin the appendiceal ileocolic and superior mesenteric 
veins to the portal vein and thence to the liver with resulting 
metastatic abscess formation Extemallv the portal vein mav 
appear normal v et its intima ma\ bt «!tuddetl with multiple thrombi 
In rare instances pv lephlebitis ma\ also result from diverticuliti 
or infections in the spleen pancreas or rectum Tlie prcdominat 
mg organism is B coli 

Symptomatology The complication of pvlephleluti m acute 
appendicitis usualJv develops witbui seventv twolioun and rarclv 
after the first week The on-set is associated with a severe chill 
and the process pursues a septic cour<>e intermittent or remittent 
hvTierpv rexia recurrent chills and sweating The progres ive 
toxemia is accompanied bv an increasing pulse rate and gradual 
enlargement of the liver The edge of the latter is often tender 
and deep percussion of the organ max cause pam 
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llie ibdomen in'i\ rtinam s,oft or btcowe somcwlnt distended 
and tlie spleen is frequently palpable Jaundice is variable bill 
rubin IS increa ed in the bli od serum incl an indirect ^ an den Bergh 
reaction is usiiilh dcmonstrible llie degree if leukocvtosis and 
polynucleosis is inconstant and inconscfiueiitial Bactenemia is 
uncommon 

Prognosis The prognosis is exceedingly grave and practically 
all cases sutcumb to sepsis cbolemia or bronchopneumonia within 
SIX weeks 

Treatment —Pvlephlebitis probably causes o per cent of the 
deaths from acute appendicitis and prompt surgerv m the latter is 
the onh safeguard If the appendiceal and ileocolic veins are 
found thrombosed at the time of operation thev should be opened 
and drained I igation of the portal lein is futile The treatment 
of metastatic abscesses within the liver is necessarih supportive 
(Refer to P\ ogenic Abscess ) 

DISEASES OF THE GALL-BLADDER AND BILIARY SYSTEM 

\cute cholecvstitis and acute cholangitis sel lorn develop in earh 
life except as a complication of tvphoid fever or sepsis In rare 
instances intestinal protozoa invade the biliary ducts and the 
Ascires lumbncoides mav enter the common duct and cause in 
flammation 

Chrome cholecystitis is a rather frequent sequel of tvphoid fever 
The condition is perhaps m< re common than is generalK recognized 
but the pathology seldom produces svmptoms before adult life 
Tuberculosis of the gall bladder is extremelv rare and involvement 
of the ducts even more so 

Gaff stones are verv infrequent in c/ iWren Affhotigii thev mu 
produce the same clinical picture as in adults the svmptoms are 
frequently attributed to disease of a liigh situated appendix The 
author made this error m a girl aged fifteen vears The literature 
concerning gall bladder di case ii earlv lift is so scant that case 
records merit reporting 
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THE SPLEC^ 

Excepting traumatic lesions splenic surger\ is cliieflv associated 
u ith splenomegah and allied diseases of the Wood A.lthough ba«ed 
largel\ upon empiricism the therapeutic a alue of splenectomy has 
been definitely established in certain rather nell-defined conditions 
In the subsequent discussion onh those pathologies xihicli are 
amenable to «ui^ery yvill be stressed 

ANATOMY OF THE SPLEEN 

The capsule of the spleen or tunica albuginea is composed of 
firm connectiye tissue containing both clastic and smooth muscle 
fibers It is surrounded b> a peritoneal eny elope the tunica serosa 
Septa and trabeculae pass intvard from the tunica albuginea and 
diMde the organ into lobes and lobules Each of the latter is sub 
diy ided bj fine trabecul'e into ten or more lesser anastomosing com 
partments y\hich comprise the splenic units (Fig 181 ) These 
are filled with splenocvtes or pulp cells apparently supported upon 
a fine reticulum and constitute the splenic reticulo-endothelial 
s>stem The ceils appear to be definitely phagocytic for both 
erjthrocjtes and particulate matter 

The blood y essels course the trabeculie Upon entering the 
central portion of the lobule the artene'> acquire an additional 
fibrous sheath the latter thichens and contains small cells yiith 
large nuclei the Malpighian bodies or Ijmph follicles Tlie terminal 
y essels to each lobular unit tra\erse the splenic pulp and end 
abruptly m globular masses of cells termed ellipsoids From the 
end capillaries blood floyvs through the pulp spaces seeping through 
ibfc openings in the vi alls the nyiineTons ainwses into the ooUeeting 
yeins The intercellular pulp spaces are minute and the ellipsoids 
in addition to being actneh phagocytic may act as filters of 
particulate matter 

The Jlalpighian bodies or hmph follicles numbering 10 000 or 
more yary m size up to 0 6 mm m diameter and appear upon the 
cut surface as grayish pinpoint bodies Histologically they re- 
semble the structure of a lymph node The central or germinal 
area of lymphocytes contains numerous mytotic figures in carh 
( V)6) 
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life and the peripheral zone is sharplj difFerentnted from the sur- 
rounding tissue rhus, the two essential anatomic components 
consist of (1) The reticuloendothelial s^stem, composed of the 
pulp cells and their supporting reticulum, and (2) the hmphoid 
follicles or ^Malpighian bodies The latter are abundant and active 
mearlj life but undergo progressive atrophy with advancing j ears 



Fio 181 — Splcmc lobule (modified afler Jordan) A Tunica albuginea co\ered 
by 8ero"3 B trabecula conta nmg %ein C splenic unit D reticulum B arlerv ol 
lobule F Malpighian bodies »ith germinal center G pcniculli H ellipioid / 
splenic pulp J % enous sinuses 

PHYSIOLOGY OP THE SPLEEN 

The spleen is the largest member of two important svstems the 
Ivmplioid and the reticufo-endothclial and its circulatorv and 
certain functional activities ire closelv interrehted with those of 
the liver The Ivmphoid svstem, slianng m the production of 
Ijmphocvtes is especnlh active in childhood and appircnth plavs 
an immunitv role m certain chronic infections, cspecnlls tuberculosis 
The reticulo-endotlieliil activities are various (1) Ercthroci-tes 
are chieflv prepared for ultimate destniction, m this process some 
bilirubin is formed and the iron content is conserved for further 
hemoglobin formation (2) Bactena and particulate matter circii- 
liting in the blood are removed h^ the filter like structure and 
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phagocytic proccbS of the pulp tells (3) Antibodies are formed 
(4) Some substance or substances are produced %\hich c\ert a regu 
lator^ influence upon bone-marrow m not oiih controlling reel cell 
production but also in affecting the stal)iUt\ of the cells as regard* 
hemoly sis (o) The coagulation time of tl e blood is influenc^ 
The spleniccapsule contractsaboutonce per minute The rln thmic 
contraction and expansion of the pulp alter the blood content of 
the organ and may account for the rant\ of neoplastic metastases 
Approximateh 20 per cent of the portal blood entering the lutr 
comes from the splenic reseraoir The greath increased ■\oliimc 
in splenomegah ma\ definiteK alter hepatic function ^Miether 
the diseased spleen also contributes toxic substances is questionable 
RemoTal of the Normal Spleen This procedure results m (1) 
Poh morphonuclear Jeukoci tosis folloncd bv rehtn e h mplioei tosia 
('’) temporar\ anemia with reduction m both er\ throc^des and 
hemoglobin (3) h\perplasia of other elements of the reticulo- 
endothelial svstera and (4) possible increased susceptibility to 
infection 

Removal of the Diseased Spleen —In certain instanoe> this i 
followed by (1) An increase in both er\throc\tes and hemoglobin 
due to the preservation of defective or immature red cells previou h 
destroyed by the spleen C^) reduction m the porta! blood stream 
yolume In splenomegaly a large percentage of the portal blood 
may be splenic and the ascites in portal cirrhosis may disappear 
following splenectomy (3) relief from hepatic toxemia through the 
remoyal of toxic substances metabohaed in the th'^easecl spleen 
(4) the relief of jaundice when due to excessue splenic destruction 
of the erythrocytes and (o) revluction in the clotting time The 
diseasetl spleen may not onh destroy refl blood cells but also the 
platelets and thereby prolong the clotting time yyith a tendency to 
hemorrhage 

CONGENITAL ABNORMALITIES OF THE SPLEEN 
Congenital absence of the oigan is xery rare and micro plenia i* 
noted uncoramonlv neither condition produces impairment of 
health Accessory splenic masses \arvjng from ] to 3 cm m sire 
occur not infrequently in the region of the hilus and occasionally in 
the great omentum V wandering or ptosed spleen mav result from 
congenital or acquired elongation of the peritoneal folds lu the 
rare cases of y isceral transposition tlic spleen lies l^neatli the nglit 
dome of the diaphragm 

CYSTS OF THE SPLEEN 

Cysts of the spleen are rare Tlie\ may be cla ificd as non 
parasitic and parasitic 
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Non parasitic Cysts — 1 htse compn t the follow mjj (1) Sollt^^\ 
c\sts (2) multiple c\hts and (3) pohostic degeneration (1) 
Jht solitan mstb are of chief surgical interest ihe\ are usuallv 
unilocular and ma\ attain considerable size 1 lie c\ st w all is. com 
po ed of coiinectne tissue and the contents geiieralh consist of old 
bl(od at times howe\er the fluid is clear serum The majority 
result from a pre\ioU3 hematoma and are often termed hemor 
rhagiL cssts (2) Small multiple cjsts are not unusual ilej 
rareh prcxluce sMoptoms and ha\e no clinical significance (^) 
Pol\c\stic degeneration occurs hut rareh The numerous c\sts 
ma\ fuse and thus replace a portion of the spleen or its entiret\ 

Treatment — Onh large or inflamed cists winch produce siinp- 
toms require treatment Spleiiectomj is best performed as emiclea 
tion IS seldom feasible 

Parasitic Cysts —The spleen is iiuohed in ipproximateh 2 per 
cent of echinococcus infections and in one-half of the cases tl e 
<!i east IS confined solch to the organ The ejsts usualh deielop 
m the central portion and at times attain large size Associated 
I ensplemtis ma\ produce firm adl esions to surrounding structures 
cspecialh the diaphragm L nless reinoi ed the c\ sts ma> rupture 
and contaminate the peritoneal ca\it\ or de\elop suppuration 

Ihe growing c\st ma\ remain a'i\mptomatic for months until 
pressure or adhesions produce local discomfort \ large non tender 
mass 111 the splenic region associated with eosmophihu should at 
once suggest the diagno is 

llie prognosis is faiorable if the disease is limited to the spleen 
and the organ is remoi ed intact in the presence of dissemination 
or suppuration the outcome is grace SpIenectom\ should be 
performed earls before adhesumb deselop and present remosal 
^^he!l this 18 impractical the csst should be incised and the casit^ 
marsupiahzed 

TUMORS or THE SPLEEN 

llcnigu tumor are patl ologic curiosities and cc mjiri’^ ai gioma 
hhn nia clu iidn ina ustcoina insoma and ins'xorna flies rareh 
produce ssinptoms and arc discosered acculentalh Ireatinent 
comprises spkiiectoms 

Although malignant tumors are extremeh rare the splenic 
hmphoid structure is subject to the s^Ine tsiie of neoplasms as 
occur in the jnph nc des such as fibrosarcoma h niphosarcoraa and 
endothelioma or laige cell sarcoma Mai gnant angiomas hase also 
been reportecl 

The first simptoin to attract attentun is eitl cr the pre ence of 
a mass or a dull dragging ache in the left 1 \pochondnuin In the 
absence of metastasis splencctomi should be perfonncxl In inop- 
erable cases irradiation is often of palliatiie \aliie 
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INJURIES OF THE SPLEEN 

The normal spleen is highU \asciilar and relatnelv soft and 
brittle In diseased conditions these elements are e\aggeratcf] 
The organ is subject to contusion laceration and rupture either 
from subcutaneous injuries due to blows kicks and especnIK run 
o\er crushing accidents or puncture wounds resulting from rib 
fracture shooting or stabbing In rare instances spontaneous 
rupture ma\ occur in the splenomegah of malaria t\'phoid or other 
disea'ies 

Pathology — Subcutaneous injuries maa occur with or w ithout 
rupture of the splenic capsule In the latter condition termed 
contusion of the spleen the parench\Tnal laceration produces intra 
capsular hemorrhage The resulting hematoma niai eventuate m 
resolution c'st formation or rarel\ suppuration Trauma of 
greater sea ent\ ma\ cause rupture of the spleen through laceration 
of the cap nle The actual splenic damage ma\ \ar\ from that 
of a slight fissure to pulpification The free extravasation of blood 
into the peritoneal cavitv is generalh profuse and with rupture of 
the main splenic vesscU death mav occur within a few mmiite*« 
Associated lesions of the Iner pancreas kidnevs or hollow visccn 
mav accompanv the splenic injurv 
Symptomatology Mild contusions ma\ escape notice More 
severe damage produces local pain tenderness muscular ngiditv 
and an increase m size of the spleen Not mfrequentlv the pain is 
referred to the left shoulder In splenic rupture the sv mptoms of 
intra-abdotoinal hemorrhage and shock van in proportion to the 
vascular damage The general svmptoms of restles'^ness thirst 
pallor increasing pulse rate leukocvtosib and polvnucleosis are 
accompanied bv local tenderness and diffuse abdominal rigiditv 
Dulness in the left flank mav also be exhibited 

Prognosis —Spleiitc rupture m lethal tn over SO per cat of the 
cases treated conserratirelp Earh operation w ith suitable supportiv e 
measures salvages approaimatelv 70 per cent 
Treatment —Svmptoms of internal hemorrliage demand imme- 
diate exploration Mtbough a precise anatomic diagnosis is not 
alnavs possible it is well to remember that the site and t^pe of 
injurv frequenth indicate the probable pathologv Blood trans 
fusion just before or during the operation is often hfe-savmg when 
impractical 10 per cent glucose in phvsiologic saline solution should 
be administered b\ infusion 

Splenic rupture i« best treated b\ {>plenectomv as suture of the 
friable pulp is impractical Occasionallv an adherent spleen will 
necessitate tamponage and m rare instances a clamp mav be applied 
to the pedicle and splenectomv perfonned fortv -eight hours later 
lollowing operation the patient should be placed in bed in the 
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sluik position and co\ered with warm blankets surrounded b\ hot 
water bottles A.bundant saline solution should be administered b\ 
proctoclvsis In-podermoclj SIS or phltboch «sis Cases which surMve 
the first twent\ four hours usualK recover Subsequent trinsfusion 
IS indicated if the hemoglobin is below ( 0 per cent 

ABSCESS OF THE SPLEEN 

Splenic abscess occurs rareh and is seldom diagnosed Afost 
cases are due to metastatic invasion and the primarv disease usu 
aliv tv phoid fev er or sepsis overshadows the secondarv Attunes 
an abscess develops from hcmatt^enous infection of a traumatic 
mtracapsuKr hematoma and occasionallv without apparent cause 
Pathology —Practicallv all the pvogenic bacteria except the 
gonocc ecus hav e been rccov ered in splenic al scess ^Vhereas meta 
static lesions are usuallv multiple those of traumatic or septic 
infarctial origin are generallv single A portion of the pulp or tl e 
entire organ mav become necrotic and the capsule mav ultimateb 
rupture and produce a subdiapl ragniatic abscess 
Symptomatology local svroploms are generallv wanting until 
perisplenitis dev elops w hen the enlarged spleen becomes painful and 
tender riuid occasionallv accumulates m the left pleural cavitt 
and fixation of the left dome of the diaphragm mav be evidenced 
upon fluoroscopic examination High leukocvtosis is common 
Diagnosis —The diagnosis is difficult and tl e patliologv mav be 
confused with empjema perinephntic or subphrtnic abscess 
Explontorv aspiration is a helpful diagnostic aid 

Treatment — AVhen the al scess is intracipsuhr splenectoinv is 
indicated providing it mav be performed without contamination of 
the peritoneal cavitv Large suppurative accunmlatu ns require 
incision and drainage theapproacl mav be abdominal transpleural 
or retroperitoneal 

TUBERCULOSIS OF THE SPLEEN 

Altlvcugh tlve actual octurceuce ot primarv tuhestulosis of the 
spleen is problematic a few cases have been described in winch an 
apparent sohtarv focus i ccurred in the organ Tlie chief s\ mptoms 
are pain and splenic enlargement associateil with loss of weight and 
strength and slight pvrexia Ihe red cell count is usuallv increased 
Splenectomv in sucli cases is justifiable and mav result in cure 
Secendarv tuberculosis of the spleen is a common occurrence in 
children vvho succumb to the disease It si ould be nited that 
calcified tubercles mav produce opacities in splenic roentgenograms 
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INJURIES OF THE SPLEEN. 

Thf normal spleen ts highly \a‘'Ciilar and relati\tl,\ •-oft and 
brittle In di'iea«cd conditions thc*^ elements are exaggenitiHl. 
The organ is subject to contusion. laceration and nipture either 
from subcutaneous injuries due to blows, kicks and especialK nin- 
o\er crushing accidents, or puncture wounds resulting from rib 
fracture, ^hooting or st.ahbing. In rare instances sjjontaneoiis 
rupture ma\ occur in the splenom^l\ of malaria, tvphoid or other 
diseases 

Pathology.— Sul>cutaneous injuries ma\ occur with or without 
rupture of the splenic capsule. In the latter condition, termed 
contUMon of the spleen, the parenchvmal laceration produces intm- 
capsular hemorrhage Tlic resulting hematoma ma> eNcntuate in 
resolution, ciist formation or, mrclx, ‘mppiiration. Trauma of 
greater M?\ent\ ma\ cau-e rupture of the spleen through laceration 
of the capsule Tlie actual splenic damage ma,\ >ar.\ from that 
of a slight fissure to pulpification. Tlie free e.\tni\asation of WckkI 
into the pentonea! CTicitj is generallx profuse and with rupture of 
the mam splenic \ easels, death ma\ occur within a few minutes 
Associated lesions of the h'er, pancreas, kidnejs or hollow Mscara 
mac acconipanj tlie spfenic injurj . 

Symptomatology.— ^lild “contiwons” mac tscape notice. Mor»‘ 
sec ore damage pnxluccs local pain, tenderness, muscular righhtj 
and an mcrctise in sire of the spleen. Xot infrequently the pain !> 
reforrtal to the left shoulder. In splenic rupture, the svmptonis of 
mtra-abdmninal hemorrhage and shock \ary in proixirtion to the 
\a'«cular ilainage The general semptoms of restlp''snes',, tliir-t. 
pallor, increasing pube rate. fcukoejtoMb and poI^mKfeo^^s are 
accompanied be local tenderness and difTii'C abdominal rigiilitj. 
Dulncsb in the Uft Hank mac al'O lx* exhibited 

Prognosis.—iS'pfemV ruffinrr /» Irthal in nrrr «S0 jh't cnii of the 
eaxem treated miiaerratiTclif. Earle o|>eration with suitable sujiiHirticc 
measures sale ages approximatcic 70 per cent. 

Treatment.— Scinjitmns of internal htmorrliage dtinand linnu*- 
diate exploration -Although a pitcbc anatomic diagnosis is not 
ahcacs po'.sible, it is csell to remember that the ‘•ite nn<l tepe of 
injure frequently indicate the prolmble pathologe. IJIood trans- 
fu'ion just before or iliirinfr the o|H*ration i> often jjfi'-saeing; when 
impractical, 10 per cent glucose in phessiologic saline solution should 
lie administered be infusion 

Splenic rupture is l>esl treatesl by splenectome as suture of tlx 
friable pulp Is impractical. Oecasionalle an adherent spleen will 
nccx?»sitate tamponage and in rare instances a clamp maj l>e appHc*! 
to the pellicle and splenectome performe<I forte-elcht hours later, 
rollowing operation, the patient should lx* placetl In IxxJ in tlie 
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l.< ck po ind c.n cml ,ulh „-,nn l,h„kcts ,urm„,>l«l hot 
» afer bottles ^biindant silme solution should he ailmmiMem hi 
I roctocli SIS hi podcrmocKsis or phleboclisis Cases iihich s^,? 

the first tiienti four hours usii'illi recoier Subseouent tnn r 
13 indicated il the hemoglobin is below bO per cent ^ 

ABSCESS OP THE SPLEEN 

Spkiut abscess occurs rarcli and is seldom ilnmoscil 
eases are due to metastatic iniasion and the nrimin ‘ 

alli tiphoKl feicr or sepsis oicrshailoiis tlie s' clhri 
an ab-hCtss de\elops from hematogenous infection of n / 
mtracapsiilar hematoma and oceasmiialli iiitho“a„„ar 7""“"'^ 
Pathology -Practical!! all the piogeiiic bacterm eSp"“tr 
gonococcus haie been recoiercd m splenic abscess misV ‘ ' 
static lesions are nsnalli multiple those of “mimah 
mfnrctnl origin are generalK single A portion of the puh 
entire organ ma^ become necrotic and the capsule mav 
rupture and produce a subdiapliragmatic abscess 
Symptomatology —Tocal ss-mptoms are cenerall\ 
perisplenitis de\ clops when the enlarged spleen becomes If 
tender I hud occasionalK accumulates m the left ? ^ 
and fixation of the left dome of the diaphragm ma\ be 
upon fluorosco^e esammation High kukocstosis is comn n 
Diagnosis -The diagnosis is difficult and the pathSw ^ . 

confused with empsema pennephritic or subplirenif 
Pxplorators aspiration is a helpful diagnostic aid ^ ®'w-ess 
Treatment hen the abscess is intracapsular splenertnrr, 
indicated prosiding it mas be performed ssithout contamm . ^ 
the peritoneal casits Large suppurative accumulationrr ” 
incision and drainage, the approach mas be abdominal 
or retroperitoneal ^^'^pkiiral 


TUBERCULOSIS OF THE SPLEEN 

Although the actual occurrence of pnmars tuberculosis f 
spleen is problematic a few cases base been described m «| i ^ 
apparent solitars focus occurred in the organ 1 he chief ss 
are pain and splenic enlargement associated with Joss of weiK*^^? 
strength and slight ps rexia Hie red cell count is usualK mw* ^ i 
Splenectoms m such cases is justifiable and mas result in 
Secondars tuberculosis of the spleen is a common oc-curren^ 
children who succumb to the disease It should he noted 
calcified tubercles mas produce opacities in splenic roentgenogr 
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SYPHILIS OF THE SPLEEN 

The bpleen is freqiienth in\oI\ed in congcnitul lierwiitin uul 
acquired Icies The question of spIenectom\ rirel^ arises except in 
cases of tertiar\ sephilib in which the cnlargetl organ nn\ harbor 
and protect the spirochetes from the action of arsphenainine 

SPLENIC ANEMIA 

(I^CLlDl^G BvVTIt. DlSEtSL) 

Poole anil Stillman define splenic anemia as a di-'case of unkiiow n 
etiolog\ and chronic course eharactenzed In an enlargement of 
the spleen which is often enormous and which shows an interstitial 
splenitis a seco^dar^ anemia of moderate se\erjt^ a marked ten 
denc^ to hernorrhage from the mucous membranes and into the 
skin and in the terminal stages cirrhosis of the Iner and ascitts 

This simple aet comprehensive classification is of definite clinical 
value Thefollowangdiseasesareexcluded leukemia vonJaksclis 
anemia, pernicious anemia hemolvtic icterus Gaucher s disease 
purpura hsemorrhagica malaria and svphilis A rather large group 
of unsatisfactorilv differentiated anemias are included especiallv 
Danti s svndrome The latter is reserved for tho«e cases m whicli 
ascites accompanies the pathologv Accordinglv, Banti s svndrome 
(disease ’) ma\ be the terminal stage of manv cases of splenic 
anemia 

Etiology —The disease is more common in females and affects 
both children and voung adults Svphilis ma\ be an associated 
factor The cirrhosis of the liver is apparentU a secondarv mam 
festation and mav result from the same toxin or toxins which 
produce the splenic anemia A on Jaksch s anemia is considered 
bv some authorities to be a special tape of splenic anemia occurring 
in earh life 

Pathology — At times the spleen is enormous The associittxl 
perisplenitis commonlv produces finu anchorage to adjacent orgaiL-< 
especiallv the diaphragm also the splenic v ems mav be sufRcientl' 
fibrotic to render ligation difficult Ihc cut surfaca of the org-iii 
is firm and drv the trabeciil'e conspicuous and the follicles reducxxl 
in size and number 

Histologic examination reveal* a diffme interstitial ‘splemtH "itb 
eccentric follicular fibrosis Strands of fibrous tis ue appear as 
extensions from the thickened tralieeulT the pulp cells are diinin 
ished in number and the hinphoid follicles are atmpliic nr more 
often absent The portal veins mav al o evidence fibrosis anti the 
liver cells exhibit a definite cirrhosis llie ascites which appears 
later mav be accoinpanietl bv vancxisities of the low er portion of the 
esophagus 
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Symptomatology — TJie onset is insidious ilrnggiiig pnin from 
splenic weight is frequenth tJie earliest s\mptom or progressive 
pallor ma\ first attract attention The anemia is of secondarv 
tvqie and often exhibits remissions and exacerbations The ervthro- 
c> tes mav be reduced b\ one-half and the color index to 0 7 or 0 5 
er\ throblasts are not uncommon The leukocjtes are reduced m 
number and e\ idence a decrease in poly raorplionuclear neutrophiles 
and an increase m large mononuclears The bleeding and coagula 
tion times remain normal 

\ hemorrhagic tendentv ma\ appear at anv time the bleeding 
being more pronounced in cases having a low platelet count (throm 
bocv topenia) Although the hemorrhages into the skm and mucous 
membranes are seldom serious hematemesis mav at times prove 
fatal Clinical jaundice is infrequent but latent jaundice is com 
monlv demonstrable 

Ihe foregoing svmptoins aaompanicd bv progressive splenic 
enlargement represent the pnmarv stage of the disease and may 
continue for several vears The secondarv stage is associated with 
definite liver changes and lasts from six to eighteen months The 
liver becomes enlarged and the hard non tender border may extend 
far below the costal margin Finallv the terminal stage of portal 
cirrhosis is evidenced bv the development of ascites (Bantis sym 
drome) Death usuallv occurs wathm two vears thereafter from 
anemia hemorrhage or mtercurrent infection especially broncho- 
pneumonia Although the disease pursues a slow chronic course it 
IS ultimatelv fatal unless cheched by splcnectomv 

Diagnosis —This is made chiefiv by the process of exclusion 
Wien splenoraegalv develops without apparent cause and the con 
dition is associated with aneinia and leukopenia tlie diagnosis of 
splenic anemia is justifiable In hemofi/ltc jaundice icterus is con 
stantlv present the ervthrocvtes exhibit increased fragilitv the 
urine contains urobilin and a familial historv commonly obtains 
Pernicums ancnia presents a characteristic blood picture accom 
pained bv remissions and exacerbations In Gaucher s diiease the 
conjunctival lesions skin pigmentation and familial tendenev arc 
Ivelpful cUav.wostvc auK the spleen, is geuecallv lajge.c the anemia 
less pronounced and ascites is rare In imrtal cirrhoiis splenic 
enlargement is secoudarx and the inenua is less marked In 
Hanoi s cirrhosis the liver is greatlv enlarged and accompanied bv 
jaundice Luetic enlargement of the liver and spleen exhibits 
positive serologic findings and other evidences of the disease I on 
Jnlschs (inenna is associated with leiikocv tosis and at times en 
largemeiit of the superficial Ivanphoids 

Treatment —EarK splenectomy is the only known cure for 
splenic anemia In some instances however there is'a residual 
tendenev to hemorrhage even xears after operation This'diathesis 
33 
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13 cliiefi\ e\ iclenced m the tliromboc\themic t%pes ippirenth the\ 
are less subject to influence b\ splenectom\ than the thromboc\ to- 
penic group Late spIenectoin\ m the presence of idianced cir 
rhosis IS onh palliative In suitable cases fortified bv transfusion 
the mortalitv of splenectomv is less than 10 per cent 

VON JAKSCH S ANEMIA 

^ on Jaksch s anemia is a disease of earlv life characterized bv 
enlargement of the liver and spleen and at times of the superficial 
Ivmph nodes Tlie blood exhibits marked anemia and a persistent 
though variable leukocvtosis Tlie latter is sometimes sufficient to 
be termed pseudolcukemia Nucleated red blood cells occur fre- 
quontlv at times m large number:. 

Etiology —The cau<!e is unknown the reaction of the infantile 
blood forming elements ma\ be due to anv of a number of toxins 
Rickets svphilis tuberculosis and gastro-intestinal disturbances 
are commonlv associated conditions The disease is best considered 
as a clinical ratlier than pathologic entitv 
Pathology —The most striking feature is the enhrgetl hard spleen 
which fails to exhibit anv characteristic changes There is gener 
alized fibrosis and the follicles normallv abundant m earl' life are 
small or absent the pulp is generallv hvperplastic The liver is 
enlarged and evidences areas of hematopoiesis The sectioned 
Ivmph nodes are at times cherrv red and the bone-marrow mav 
exhibit hvperplasia 

Symptomatology The dominant •vvmptoms of splenic enlarge- 
ment and anemia develop insidiouslv chief!' during the first two 
or three v ears of life but seldom prior to six months The spleno- 
megalv dev elops earlv in the disease and mav be extreme the lower 
edge of the spleen even extending to the iliac crest Enlargement 
of the liver occurs late and is not pronounced Although the skin 
mav exhibit an icteroid tint true jaundice does not occur The 
superficial Iv mph nodes generallv become palpable 
The blood picture exhibits progressive anemia which at tunes 
IS ‘:evere Tlie marked fall in both ervthrocv tes and liemoglobin 
IS usuallv accompanieii bv a low color index at times however 
this mav be high and the fr«|ucnt occurrence of normoblasts and 
megaloblasts mav suggest pernicious anemia The fragilitv of the 
red cells is normal leukocvtosis is constant v arv mg from lo OfX) 
to oO 0(H) the degree however bears no relationship to the severitv 
of the disease The Ivmphocvtes mav be rolativelv incrcaswl and 
mvelocvtes are commonlv present in large numbers The urine 
frequent)' contains urobihn and rarelv bilirubin 

Diagnosis —The dominant svanptoms are anemia ‘^pleitomogalv 
and leukocvtosis Myelocytic ieikeiita is differentiateil bv tlic 



greater proportion of Ieukoc\tes and In^ eloc\'tes. ind more npid 
fat'll terminition and \ymphocy\ic leu) aim b\ the great rcla 
tne and absolute I\'raphoc\tosis Pemicicnis anemia rarc]\ occur 
ring m tarl\ life exhibits n high color index and gastric ach\Iia 
and Jeiikoci'tosis is absent Si)Ienic anemia evidences leukopenia 
ai«I a tendencN to hemorrhages In fimiofjrfic jniindicr there is 
persistent icterus and increased eiatlinxi'tic fragiliti 

Course and Prognosis — fhe course of the tbsease ii> chronic anti 
the prognosis is uncertain Approximateh 2o per cent of the cases 
die uithin a \ear from hronchopneumonta diarrhea or otlicr com 
plications Thetendenc% to spontaneous reco\er\ ismost faioralile 
m the presence of some underbing condition which is amenable to 
treatment such as rickets or s^phlIls 

Treatment — This comprises the treatment of an^ associated 
disease such as rickets tuberculosis or s^■phllls Ingienic dietetic 
measures incliidmg heliotherap\ hcmatmics and repeated suppor 
ti\e transfusions 

SpIenectom\ is onh advisable in progressiv e cases which fail to 
respond to other remedial measures The thorapv is based upon 
the hvpothesis that a pathologicallv enlarged spleen is a destrover 
of relatneU sound red blood cells Cases appear to be uniformU 
improved after operation even though the blood picture mav never 
return to normal An erv throblastic cri«is frtquenth follows and 
the nucleated red blood cells mav outnumber the leukoevtes for an 
indefinite period A \ ariable degree of anemia generalh persists 
The marked general improvement and occasional complete cures 
fulU warrant splencctomv m suitable cases 

CHROl^lC HEWOL7TIC ICTERUS 

The disease IS charactenzed bv splenomegalv jaundice secoiularj 
anemia increased fragilitv of the ervihrocvtcs and the absence of 
acholic stools and bilirubiniina Two tvpes are observed the 
congenital and familial termed the Chauffard '\Iinkovvskv form 
and the acquired or Hajen I^Id^l varietv Both are described in 
the dxaptet ou Icterus 

The congenital and familial tvpe concerns the pediatric surgeon 
\\’hether the disease is essentiallv an intrea'^ed fragihtv of tlic 
erv throcj tes due to dv sfunction of the I one*marro\v or is pnmanlv 
of splenic origin remains controversial Judging from the results 
of splenectoniv either mav be the dominant factor In some 
instances the reestablishment of normal resistance of the red blood 
cells suggests perver&ion of splenic function in others the ervthro- 
cvtic fragihti persists although the patient is apparentiv cure*! 

Pathology — The spleen is usuallv oiilv moderatelv eiilargtd 
There is mild generalized fibrosis and tl e thickeiieil cap ulc mav be 
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accorapamed bj perisplenitis The pulp is congested and frequtntl\ 
exhibits actne erjthrocjtic phigocatosis the follicles are reduced 
both m size and number The enlarged luer ma\ shon biliaia 
cirrhosis Er\throbhstic actnita is cMdenced m the bone-marron 
and increased pigmentation occurs in the spleen h\ er bone-marroi\ 
and kidney s 

Symptomatology The jaundice ma\ be present at birth or 
de\ elop m earlj lnfanc^ hen once developed it persists although 
the degree is stnkingh \anable Tlie patients are subject to acute 
attacks of hemol\sis ■nhieh are accompanied b\ pain p\rexia and 
exacerbation of the icterus Between attacks the jaundice mav be 
extremeh slight and the patient feel well The red blood cells 
persistently exJubit a diminished resistance to hemoK sis The sec- 
ondar^ anemia \aries m se\erit\ and nucleated red blood cells 
appear in considerable numbers after each crisis The leukocj tes 
remain normal except for a slight increase during the acute attacks 
The urine often contains a large amouut of urobilin bihrubmuna 
IS absent 

Treatment Manv cases appear more jaundiced than sick and 
require no treatment Splenectomy is rarely indicated during 
childhood and onlv when the disease is rapidh progressne and fails 
to respond to remedial measures including repeated blood transfu 
sions Operation is generalK followed by permanent samptomatic 
cure despite the fact that in man\ instances the erydbrocadic 
f^aglllt^ persists 

GAUCHER S DISEASE 

In this rare fonu of splenomegah the increased size of the organ 
IS due to tl e gro^rth of certain large cells of rather dohnite inorphol 
og% which are belie%ed to be derned from the reticulo-endotliclnl 
system The etiolog\ is unknown The condition is often familial 
but not heredlta^^ and females are more frequenth affected 

Pathology —The huge spleen is crowded with cbancterr^tic 
masses of large multmuclear cells of endothelial character (Gaucher *> 
c-ells) similar cells occur m the h\er bone-marrow I\mphatic 
tissue and suprarenals The disease appears m infaiK\ or carl\ 
childhood and the condition is probabh congenital (I ig 182 ) 

Symptomatology —The chief sxmptom is progrebSi\e enlargement 
of the spleen Ihe hard smooth non tender organ nia\ reach 
enormous size After a time the licer enlarges but ascites is nit 
Although the general health mav not be affected for months or 
\ears anemia of the chlorotic tvpe ultimately develops Leuko- 
penia IS quite clnncteristic the differential count is preserved but 
the platelets mav be diminished In ov er one-half the cases a 
brovvnish pigmentation occurs on the parts of the body exposed 
to light Jess frequently a wedge sliaj^ thickening of the con 
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]uncti\a de\eIops on eich side of tlie conien The superficial 
Kmph nodes often become palpable and subcutaneous or submu 
couslemorrlngcbmax occur Persistent bone pain ra‘i% befolloned 
b\ pathologic fracture At tiiiics mental deficicncv is e\idenced 
The disease is slonlj progressive and the average duntiou exceeds 
twentj vears Death mav occur from mtercurreut infection 

Diagnosis — The diagnosis is 
impossible in the earlv stages 
Splenic puncture has been recom 
mended but is not adv isable The 
late discoloration of the shin and 
conjunctival changes are charac- 
teristic differentials 

Treatment — An\ form of treat 
ment is necessanlv svraptomatic 
as the disease affects the entire 
hematopoietic svstem bpienec 
tomv has been perfonneil innnv 
times it niav not onlv afiord re- 
lief from the splenic drag but 
also bring about general improve- 
ment 

PURPURA HEMORRHAGICA 

Idiopathic purpura lia;mor 
rhagica (thromlopenia Uerlfofs 
disease) is a disease of earlv life 
which chieflv affects children be- 
tween the ages of three and ten 
\eats The dominant gvmptom 
ishemorrhage Spontaneous bleed 
mg ma\ occur from anv of the 
mucous membranes nose gums 
gastro-intestinal tract or endo- 
metrium into the skin m the form 
of petechise or eccbvmoses and 
at times into the joints 

Etiology — Tlie cause is unknow n and the pathogenesi-> is obscure 
Ilereditj is an occasional influence Tlie bltod platelets art defi 
nitelv diminished the normal number of 4o0 OflO per cubic imlliineter 
being comraonlv reducetl to iOO 000 or less I ollowing spltnectoinv 
the platelets ma\ promptlv return to normal or remain unaltereil 
Since m either instance the tendemv to hemorrhage is permanentK 
checked the spleen apporentlv re ponsilile for the blw'tlmg 
Rosenthal suggests there inav be two tvpes of purpura biemor 
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rhagici m one the essential disturbance is splenic and the plate- 
lets return to normal following remoa al of the organ m the other 
the dominant element is actual platelet disturbance and the numen 
cal deficienc% persists 

Pathology —The spleen is enlarged in about one-third of the cases 
but characteristic lesions are wanting In some instances the organ 
appears normal whereas in others it is packed with platelets under 
going phagoc\tosis The bone-marrow remains unaltered The 
bleeding time is prolongwl from se\eral minutes to e\ en an hour or 
longer The red blood cells and hemoglobin are onh diminished 
after sei ere hemorrhages Tlie leukoci tes mai remain normal or 
exhibit slight leukoc\ tosis or leukopenia 

Symptomatology — Although \ ague prodromal malaise ma^ occur 
the onset is generalK abrupt Profuse nasal hemorrhage is most 
common also bleeding from the gums hematemesis or hematuria 
occur less frequenth and hemopUsis rareK Fcchsmo«es ma\ 
appear upon the Msible mucous membranes and large cutaneous 
areas raa\ become m\ oh cd Hemarthrosis ma\ also occur although 
less often than ui rheumatic purpura In severe attacks nephritis 
ina\ de\elop Rareh the loss of blood is sufficient to produce 
collapse 

Diagnosis The salient differentia! characteristic is the marked 
reduction m the number of platelets t?ie\ are frequenth less than 
7o 000 and at times none is demonstrable Coagulation is relati%elj 
normal but the bleeding time roa\ be so greath increased that eaen 
such a procedure as skin puncture is actualh dangerous During 
the actne stage of bleeding the appi cation of a tourniquet about 
an extremita for fi^e minutes will cause petechiie to appear below 
the constriction (Refer to Chapter MI ) 

Course and Prognosis —The duration of the disea'se in faa orahle 
instances aatrages about two weeks Recurrence howeier are 
common and repeated attacks ma\ render the patient a chronic 
m\alid The prognosis m general is good and most ca'=;es reco\er 
Fatalities are usualh due to se\ere repeated bleeding cerebral 
hemorrhage or interciirrent infection 

Treatment "Mild cases generalh respond to single or repeatefl 
transiusao'ns C-ATaaed Wood boweaer as COTiaTauidicated In IW 
Kaznehon performed the first splenectoiii\ for h’emorrhagic purpura 
w ith striking and immediate benefit Ilanv ca'ses ha\ e since been 
reported It is now generalh recognized that splcneciomy is more 
effectne in essential thrombopenia than i« any other coi dition E\en 
before the wound is> do ed the bleeding time which raa\ ha\e 
been prolonged to an liour or longer is often reduced to less than 
ten minutes The platelets rapidh increase to norma! or abo^e 
Despite the fact that m some instances there is a subsequent reiluc- 
tion of the platelets to the preoperatn e count further hemorrhage 
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does not occur This definite impro\ement obtains m 75 to 80 per 
cent of spleiiectoinized patienfc> and the cureo appear to be perma- 
nent Tailures ba\e been attnbutetl to the presence of accessorv 
splenic tissue In a fen instances splenic radiation has restored 
the platelet count to normal 

MISCELLANEOUS DISEASES OF THE SPLEEN 

Cirrhosis of the Liver — Portal an<l bibarj cirrho''is are rare in 
earlj life In the portal tipe with ascites, and possibh aUo in 
Hanot’s cirrhosis, spleneetoraj mai be helpful in cases of marked 
splenomegah In addition to dimimslimg the portal blood \ olume, 
certain to\ins of splenic origin max also he remoxed 

Tropical Splenomegaly — Splenic enlargements occurring xxith 
inalana, kala-azar, relapsing fexer, and Pgxptian and Columbian 
spleen are all included under this general term The diseases are 
‘seldom seen in the I nited States In ca<?cs of marked spleiiomegalx , 
reraoxal of the organ max rarelx be indicatetl for sxmptomatic 
pressure relief 


INDICATIONS FOR SPLENECTOMT 

TrauviaUc Lesions — Sexere splenic laceration and rupture are 
preferably treated bx splenectomx Suture of the friable pulp is 
unsatisfactory 

Vysls —Small multiple cysts are inconsequential Large exsts 
require splenectomx , although cases complicated b\ dense adhe- 
sions are more safelx treatexl bx incision and drainage a chronic 
sinus usually folloxxs such procexlure Polxcxstic degeneration ai»o 
calls for remoxal of the organ Echmococcui exsts should be 
remox ed en masie bx splenectomx , aspiration should he ax oidtd 
Abscess — Remoxal of the organ should alxxaxs be performed 
unless there is danger of peritoneal contamination through rupture, 
m the latter ease, and in the presence of dense perisplenitis drainage 
is indicated 

Tumors — Splenectomy should alxxays be performeil, enucleation 
of the tumor is dangerous as a positive diagnosis of benignancx is 
often impossible 

Splenic Anemia Including Bantts Disease — Early splenectomx 
produces marked improx ement or cure, and in the later stages, im- 
proxeraent anti prolongation of e-spectancx 

lleniolytir ./nroif/icc —Splenectomx is indicated in progressive 
cases and generally results in sx mptoinatic cure 
Purpura Ilannorrhagiea —Except in mild cases, splenectomx 
should be perfonnenl promptly , the resxiUs are irameilnte. striking 
and permanent 
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T on Julschs Inemia — Splenectom% is indicated when remedial 
measures mcludmg irradiation and repeated tranafusions are with 
out benefit I^emo^al of the organ t> followed 1>\ cure or definite 
impro\ ement 

Gaucher s — Splenectom\ isonl\ recommended for mech- 

anical relief impro\ ement in the anemia ma^ follow 

Tuberculosis — ^In primary tuberculosis of the spleen remo%alof 
the organ IS defimteli indicated, m secondary imohement operation 
IS interdicted 

Leukemia In chronic m\elogenoUb leukemia following reduction 
m the size of the organ b\ irradiation, ^plenectomv ma\ prolong 
life but is ne\er curatne 

Cirrhosis of the Lner — Splenectom\ is rareh indicated in child 
hood 

Malana and Tropical Splenomegaly — In exceptional ca<ies splen- 
ectomy m'i\ become advisable for symptomatic pressure relief 

Contramdications Splenectomy i» contraindicated m Hodgkm 9 
disease, lymphatic leukemia uncomplicated rickets gastnchemor 
rhage, sy'phihs and actmom\co»is 

Irradiation —In the \ariou* anemias associated mth spleno- 
megaly splenectomy should never be advocated except after well- 
considered study Remedial measures including repeated trans- 
fusions and e^peclally irradiation <ihou!d always be given a trial 
Roentgen rav therapy, when competently administer^ is often of 
great benefit the splenomegaly may not onh be reduced in size 
but marked constitutional improvement often occurs ^^lth proper 
dosage the danger of producing piensplenitis appears more theoreti 
cal than real Radium packs howe'er are not advisetl In manv 
instances prelirainarv irradiation will minimize the danger of sub- 
sequent splenectomv 

SPLENECTOMT 

bplenectorav is a relativelv simple procedure except when the 
organ is friable or firmlv bound to surrounding structures bv pen 
splenitis Before attempting removal the position of the tail of the 
pancreas m relationship to the hilus should alwavs be ascertained 
General anesthesia is adv isable 

In 'Iranmatic "Ruptuie Gases — \ 4: mcb upper left split rectum 
incision i« commonlv employed The organ is delivered into the 
wound and after notmg the position of the tail of the pancreas the 
pedicle IS transfixed and ligated with a double ligature of IS 0 2 
plain catgut the pedicle is then dmded and the spleen removed 
(Tig 183 ) 

After the free blood in the pentoneal cavitv has been aspirated 
the surrounding stnictures including the liver should be cirefiillv 
inspected for concomitant lesions The peritoneum and posterior 
rectus sheath are approximated with Jvo 2 phin catgut suture and 
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the anterior sheath with 2 chromic Retention sutures of 
dermal or silkworm are advisable 
The importance of supportne blood transfusion or the intraven 
ous injection of 10 per cent glucose m ph\sioIogic salme either 
before or during operation i» di-vussed in the section on Injunes 
of the Spleen During the first twent\ four hours following opera 
tion the foot of the patient s bed is ele\ated on 8 inch blocks and 
the patient is kept mrm aith blankets surrounded b\ hot aater 
bottles Tlieaater saline balauce should be ndeciiiateh maintained 



I'lc iS3 — L gst on of the splen c prd de by tranafix on cha n I gAlures Tbe (ail 
of tho pancreas s ea efuUy retracted 

through the aid of infusions hvpodermocK'^es or proctochses of 
glucose m normal salt solution Subsequent transfusion is indicated 
if the hemoglobin remains btloa ( 0 per cent Cases sur\ i\ jng the 
first twentj four hours usualU recoxer 

In Cases of Large Splenomegaly —A ariotis incisions ha\e been 
dexised to afford ample exposure A left split rectus incision max 
be curxed across the muscle at its upper extremitx to the mid line 
(Bex an) or the upper angle of the incision max lie exteniled outward 
across the rectus and include the eblujut and transxersalis mii'wles 




522 


THE SPLEEh AED PA\CREAS 


After adequate exposure is obtained the spleen is explored for 
adhesions especiallj to the diaphragm To pre\ ent serious hemor 
rhage m cases complicated hi extreme perisplenitis prehmimrv 
ligation of the pedicle is sometimes ad\ antageous This ma\ be 
performed as follows the antenor edge of the spleen is rotated to 
the left and the gastrosplenic omentum is divided thus exposing 
the pedicle the splenic v essels are then ligateei with care to prev ent 
the inclusion of pancreatic tissue 
Adhesions m the av erage case ma% be separateil b\ passing the 
hand between the spleen and diaphragm dense bands are divided 
between ligatures and oozing is controlled bv hot pads After 
ligation and division of the gastrosplenic omentum the spleen is 
delivered bv withdrawing the lower pole first The organ is then 
turned to the right and the tad of the pancreas is identified and 
bluntlv separated from the hilus The large and often friable 
vessels of the pedicle are ligated bv a senes of double \o plain 
catgut chain ligatures passed on earners (Fig 183 ) Tollowang 
remov al of the spleerr the pedicle is remspected for bleeding the 
pads are then withdrawn from the splenic be<l and anv oozing 
points are ligated or coagulated with the endotherm current The 
wound IS closed m lavers without drainage 
The mortalitv from splenectomv is chieflv due to hemorrhage 
shock and postoperative pneumonia Adequate preoperativ e prepa 
ration of the patient includingoral and nasopharv ngca) proplnlaxis 
IS highlv important Shock mav be minimized bv the transfusion 
of blood during operation the gentle separation of bands and adhe- 
sions and meticulous hemastasis 
Autohemotransfusion appears to reduce tbe incidence of postopera 
tjve pulmonarv rarapljcafinDS After rlosure of the wound 5 to 
10 cc of the patients blood is withdrawn from a vein and imme- 
diatelv reinjected into the gluteal muscles The method is without 
danger 


THE PANCREAS 

Surg cal diseases of the pancreas are verv rare in children an 1 
the pediatric surgeon is concerned chieflv with injuries to the organ 
especialK those resulting from crushing in run-over accidents 
Congemtal Abnormalities — Opie found an accessorv pancreas 
10 times in 1800 autops es Tbe supemumcrarv tissue occiir» 
chieflj in the musculature of tbe stomach and upper mte tine 
seldom exceeds the size of a pea and is inconsequential In some 
instances accessorj pancreatic tissue mav be pre ent in hvpertropl ic 
pvloric stenosis Hale considers it a dominant factor 

Being a fixed retroperitoneal organ the pancreas is seldom dis- 
placed In rare instances it mav compn e one of the visceral 
elements in large congenital exomphalos 
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Pancreatitis — Acute sulncute or chronic inflimuntion of the 
gland rareh occurs in earK life 

Cysts and Tumors — C\st'Mlenoina and Kinphosarcoraa are ex 
ceedingh rare Retention clegeneratne and pseiidoc\sts are usu 
alh the residuum of pancreatitis m adult life m childhood the\ 
nia} nreh follow trauma Benign tumors fibroma and lipoma 
art pathologic curio«!ities 

Injuries —The depth of tlie pancreas aftord» it comparatne pro 
tection Injur\ maa occur directly from a stab or bullet v,ound 
or mdirecth from crushing m run over accidents also from kicks 
in the abdomen or falls from great heights the dorso lumbar spine 
acting as a point of counter pressure 

Pathology —Slight contusion of the pancreas maj produce pan 
erratic concussion (miliarv hemorrhage) Recoverv follows and 
the condition mav eventuate in fibrosis (chronic pancreatitis) 
Although a greater traiuna ma\ produce damage within immediate 
safe limits subsequent leakage of pancreatic juice often occurs 
Severe mjunes ma\ cause partial tears with resulting hemorrhage 
and necrosis AMiereas leakage into the lesser eac mav be walled 
off at the foramen of U inslow b\ fibrinous exudate and produce a 
pseudocjst the escape of pancreatic juice into the free peritoneal 
cavity produces chemical peritonitis Fat necrosis is evidenced m 
eight to ten hoius and the peritonitis is often complicated b\ bac- 
terial invasion Lnlcss the fluid is evacuated and drained the 
process becomes rapidlv lethal In severe tears mvolviiig the 
splenic vein death mav occur from hemorrhage within a few minutes 

Symptomatology —The immediate svmptoms of severe pancreatic 
damage are those of shock and after a da\ or two of apparent 
improvement acute fatal peritonitis develops The carh svmp- 
toms of severe epigastric pain tenderness and ngiditv demand 
immediate exploration (Refer to Intra abdominal Injuries ) 
Hemorrhage from neighboring organs should not distract attention 
from the pancreas and m all serious lesions of tlie stomach spleen 
or gastrocluodenal vessels the lesser omentum should be opened to 
examine the organ 

Treatment Damage of the pancreas is best treatwi bv suture of 
its surface when possible orbv tampomge In injunes to the tail 
of the organ amputation is preferable Drainage in all cases is 
imperative Since a pancreatic fistula imv discharge for weeks the 
wound area should be covered with Lassar s paste to prevent diges- 
tion of the abdominal walls 

Stab or bullet wounds in the epigastrium generallv involve the 
stomach or stomach and transverse colon In such injuries the 
pancreas should alwavs be examined as above descnbc*<l Farh 
drainage is often hfe-saving even following a tear of the nnm 
excretorv duct 
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DEVELOPMENT OP THE COLON 

lie 184 13 the schema of the human embr\onic intestiml canal 
^\ith the umbilical loop and me'^entenc attachments at about si\ 
weeks During the thinl month the portion of the large intestine 



Fig 184 Schcniaof theembryoD c ntest nal tract at s x T\ec1ws (Brenner cour(e«j 
of tbe Am Jour 'Surg ) 


de^ eloped from the ascendmg limb rotates to tbe mid line and con 
tacts the sentral abdominal wall It then passes ^entrad of the 
jejuno-ileal coils toward the cephalic end of the abdominal ca\itt 
and lies transaerseh along the greater cur\ature of the stomich 
The rapidh growing coiU of small gut de\ eloping from the descend 
mg arm of the loop crowd the colon more and more ceplnlad In 
the fourth month the cecum turns to the right comes into contact 
with the under surface of the li\er and subseqiientK reaches the 
^ entral surface of the right kidne\ Its further descent to the right 
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iliac fossa is complete at birth, or soon thereafter High cecal situ 
after the first j ear denotes premature arrest from faulty descent. 

With full development, the cecum is normally invested with 
peritoneum and ma\ have a short mesenterj'; the ascending colon 
is incompletely covered peritoneum, being adherent to the poste- 
rior parietes; the transverse colon is loosely swung across the 
abdomen in a broad mesenteric hammock, being firmlj anchored 
at the hepatic and splenic flexures, the latter at a consulerablv 
higher angle than the hepatic; the descending colon is supplied with 
a very sliort fixation mesenterv, and the sigmoid with a pendu- 
lous mesenterj . 

MALFORMATIONS OF THE COLON. 

In rare instances the tecum is absent and the ileum enters the 
colon directh ; or the ascending colon may be wanting and the ileum 
joins the transverse colon A long cecal raesenter.\ is a common 
inaUorraation The resulting “cecum mobile” may descend into 
the pelvis and predispose to stasis and volvulus Occasionally an 
elongated common mesenterj is supplied to the tennlnal ileum 
cecum and ascending colon, and verj rarely the entire small and 
large intestine retain their single embrjonal tjpe of mesenterj. 
(liefer to Total Volvulus ) 

Transverse Colon.— Tlie transverse colon is freelj movable and in 
visceroptosis maj lie partially in the pelvis. Its length is subject 
to considerable variations and it is often elongated; in rare cases it 
Is almost entirelj absent and the ileum enters at the splenic fle’cure. 

Si?moid.— Unusual elongation is relafivelj common In a small 
luuiiber of cases the sigmoid opens into the rectum on the right side, 
and in visceral transposition the bowel is located on the right side. 

CONGENITAL ABNORMALITIES OF THE COLON. 

Tliese arc of rare occurrence and comprise the following: failure 
of rotation; absence of the colon; double-barrel colon; niicrocoloii; 
and luegacolon 

Failure of Rotation —In the rare aiiomalj of v isceral transposition 
the colon lies in the reverse of its usual location and the appendix 
occupies the left lower quadrant Incomplete rotation occurs more 
frequentlj and the cccura becomes arrested at some point of its 
normal circuit, most commonlj under the liver or in the left upper 
quadrant. IMiereas the cecum maj nonnally occupj a rather high 
position at birth, such situs after the first jear denotes premature 
arrest from faulty descent. Rotation abnormalities are readily 
demonstrable roentgcnologicallv . 
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Total Absence of the Colon — This abiiorraalit\ is \ er\ nrc Alore 
often the missing segment is replaced b\ a fibrous cord An umbili- 
cal fecal fistula tna\ accompaming the condition 

Double-barrel Colon — The condition is exceedingh rare It ma\ 
occur m either the ascending or descending colon, the bow el present- 
ing two lumina 'separated bj a fibrous septum One or both barrels 
ma\ functionate 

Microcolon —This is an extremeh rare abnormaht\ and but few 
cases ha\ e been obsen ed The condition ma\ represent a segmen- 
tal atresia or the entire bowel mix be inxohed Extreme txpes 
produce obstruction m the first week of life 

CYSTS OF THE COLON 

C\sts of the large bowel are rare and compri-e the following 
inclusion cysts, resulting from inflammatorx closure of the Ostia of 
the intestinal glands, degeneration cysts, associated with sarcoma and 
pol\*posis coll and parasitic cysts The last occur chiefl.v m the 
mesenterx rather than in the bowel wall 

Embryonal enlerocysts raa\ inxade the colon secondariK Arising 
from fetal remnants the' dexelop maml' in the terminal iJeum 
The c' sts are multiple and often attain large size \ot mfrequenth 
the' extend through the ileocecal xahe into the colon and produce 
s'mptoms of obstruction Infants are chiefl' affected Ileocecal 
rejection max be required for their remoxal 

TUMORS OF THE COLON 

Bemgn Tumors —Benign growths of the colon are of rare occur- 
rence in earlx life Tliex compri-'C fibroma, lipoma angioma, 
mxoma and mx'xoma In Ixmphatic leukemia and Hodgkin’s dis- 
ease mis'ies of hmphoid tissue max de'elop in the bowel which 
simulate tumor formation 

Angiomas especiall' of the cax ernous tx'pe, max produce hemor- 
rhage into the bowel Although the other xarieties are usualK 
asxmptomatic, mild sx mptoms of obstruction occa'siomUx dex elop 
Growths producing sx mptoms should be remox ed 

Malignant Tumors —Excepting the degeneratix e changes xxhich 
max occur m polx-posis coli, the malignant bowel tumors o! diiWbood 
are almost unixersallx sarcomatous Thc'^ rare neopla'ms grow 
along the bowel wall rather than into the lumen and often attnm 
large 'Size The majontx are Ivmphosarcoma, round or ‘spindle-cell 
tx^pes are occasional!' reported Cxstic degeneration occurs 
commonlx 

Symptomatology — The usual sx mptoms are tlio'se of the dexelop- 
ment of a mass with or xrithout mild sx^mptoms of obstruction In 
the earlx stagey the tumor is often freeix mo\ able, it max be smooth 
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or irreguhr and at times quite tender Metastatic dissemination 
occurs earl\ accompanied b\ fe\erand cachexia 
Treatment —An earlx tumor m the absence of roentgenologic 
exidence of piilmonan metastases should be remoxed In late 
cases radiotherapx is helpful and max prolong life Repeated blood 
transfusions are supportix e 

DIVERTICULITIS OF THE COLON 

Dixerticuli are nexer found m the normal embryonal hmd gut 
and xxhen present are alx\a\s acqiiiicd Thcx seldom dexelop dur 
mg childhood and are rarelx subject to inflammation Although 
anv portion of the colon max be mvolxed the sigmoidal or cecal 
regions are generallx affected 

Etiology — Dixerticuli dexelop on the boxvel circumference at the 
points of penetration of blood xessels Atrophx of the subsero'vil 
fat max be a contributing factor in the dexelopment of the projec 
tion also traction upon the appendices cpiploicie from adhesions to 
adjacent structures 

Pathology —The herniating raucous membrane is at first c*oxercd 
bx submuco a muscularis and serosa ultimatclj boxxexer the 
muscle thins and the remaining submucosa becomes the chief sup- 
porting structure Bulbous tj 7 )es xxith a narroxx neck are subject 
to inflammation Fecal material entering the dixerticulum may 
become inspissated and produce decubitus necrosis This mav 
result m peridix erticulitis and the production of an mfiamraator} 
mass or in perforation and peritonitis 
Symptomatology —The sxanptoras of dixerticulitis of the cecum 
mimic those of appendicitis and depending upon the pathologx max 
be acute subacute or chronic Sigmoidal dixerticuli produce focal 
signs and sxmptoms in the left lower quadrant Ulceration of the 
lining mucosa maj produce melena In chronic cases tlie roent 
genologic findings after a barium enema usuallx exhibit colonic 
spasm xxitb or xxithout a demonstrable dixerticulum 

Treatment —(a) Acute Diverticolitis — Dixerticulcctomj should 
alxxaxs be performed promptly as the con lition is espccnllx subject 
to perforation rolloxxing amputation of the pouch the treatment 
of the opening into the intestine will depend upon its size Small 
ostia ma^ be closed bj simple inx erMOn suture of the boxvel edges 
Large openings are best treated bx approximating their edges m 
the longitudinal aM'> of the gut so as to oln late luminal constriction 
The suture line of \o I chromic catgut should be reinforced bx a 
continuous Lemhert of "No 0 plain catgut The lumen of the gut 
should alxx ax s be tested folloxnng the plastic repair in rare instances 
a lateral aiiastomos s max be required for adequate patencx Vb 
scess eases require drainage 
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more thin one-half of the ci‘>es Hie dilitition begins ibrupth 
it tlie recto-sigmoid ind extends npmrd for i \ariable distance 
through the colon As the pitients gron older the disease lIla^ 
gradwalU extend until the entire colon is affected The pitholog\ 
IS seldom limited to the tnnsierse colon hepatic flexure or ascend 
ing colon In exceptional cases the rectum and Ion er ileum share 
in tlie dilatation nhich at times mai be enormous \er\ rareh 
gigantism of the entire ihmentin tract is exlnbited In addition 
to being dilated the colon is often elongated and the mesenteri 
greath thickened H\pertroph\ of the gut trail especnlh of the 
musculins is almost unit ersalK present and the mucous membrane 
mat be so thickened that the exiggerited folds appear like \ahes 
Cases of long standing mat detelop ulceration 

Histologicillj 1 oth the circular and longitudinal muscle fibers 
exliibit Inpertropht and frequenth there i» leukocttic infiltration 
and generalized fil ro'^is The mucous membrane is greath thick 
ened and infiltrated uith connectite tissue elements The serosa is 
usualh normal Tbemesentert reveaUa markeil increase m mscu 
lar elements uith extreme engorgement and enlargeracnt of the 
hmphatics the changes being defimteh limited to the mesenteric 
zone supphong the mcgicolon Decubitus ulctration mat result 
from the pressure of hard fecal masses but perforation is uncommon 

Symptomatology —Tlic tuo chief st-mptoms are continuous ex 
treme constipation ind marked abdominal distention In severe 
tvpes the constipation exists from birth in others it develops insidi 
oush m practicalh all cases it is defimteh evidenced bt the third 
month Tlie constipation becomes progressive and in manj 
instances great distention occurs during the first vear The bowels 
mav not move for two weeks or even longer lollovviiig treat 
ment an enormous ev aciiation mav occur The «tools are seldom 
sev balms and at times are diarrheal the chfficiiltv of evacuation 
appears to be dependent upon insufficient propulsive power Due 
to enormous accumulations of feces and gas the abdominal disten 
tion often becomes so tremendous that even copious evacuations 
do not materialh dimmish it 

The distention is usualh uniform and the alxlomiml circumfer 
ctice mav le increased to several times the normal girth The 
abdominal muscles become thinned and separated the skin shinv 
and the superficial veins distended (Fig ISo ) Huge peristaltic 
waves mav be seen accompaiiietl bv audible borborv gmi btrange 
as it mav seem vomiting and pain rareh occur Dvspnea maj 
result from pressure against the diapl ragm ^ oh ulus of the sig 
moiclal loop develops occasionallv 

The rel ef afforded bv cathartics and mineral oil is gencralh 
ineffective and the c-onstipation remains obstiiiatc Routine instal 
lationsofwarmoliveoil followed bv irrigations are at tunes helpful 
34 
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In se\ereca'<‘s the sphincter may ha\e to l>e<lilatc(i under anesthesia 
and the fecal nia‘<s spooned out. The general health ma\ remain 
good for se\ era! \ ears and mild casjs inaj reach adult life. Ab«ori)- 
tion of the products of chronic stasu ultimately produces degenerji- 
ti\ e changes in other \ I'wra, nutrition fails and emaciation hecomes 
progress^ e 
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serial roentgenograms. The historj' of continuous obstinate consti- 
pation beginning in early infancy is strongly suggesti\ e of megacolon. 

Prognosis.— The prognosis of idiopathic megacolon is definitely 
unfa\orable. I’cw patients attain maturitj and the majority die 
before the age of fi\e jears from inanition, intestinal toxemia or 
some intcrciirrent infection as bronchopneumonia, peritonitis from 
perforation occurs hut rarclx . 

Treatment.— Surgery is the ideal thenipv for megacolon but un- 
fortunately it is attended with high inortalit\. Achanced cases are 
notoriou«lj bad risks. Children who iraprov e under medical treat- 
ment should not be subjected to operation so long as their progress 
is satisfactor\ . In the case of infants and joung children, the 
mothers should be cautioned as to the importance of securing dail,\ 
e\acnations through the aid of diet and the use of mineral oil and 
Marm oli\e oil enemas. 

In progressne lesions prompt surgery becomes indicated. Colec- 
tomy, cither total or segmental, is usualli necessarj to effect a cure. 
In debilitated infants the operative hazard of primary colectomj is 
prohibitic e and graded or single-stage procedures should be elected. 
The g^a\it.^ of tlie pathology should be carefull\ explained to the 
parents. 

Choice of Operation.— Before discussing graded operative pro- 
cedures, it should be noted that colectomy m a healthj infant or 
young child is apparentlv attended vnth less shock than m adults 
The surgical procedures of colopevj and eoloplication are men- 
tioned, onlv to be condemned; entero-anastomosis about the seg- 
mental megacolon, v\^th isccondarv partial colectomj , has also prov en 
unsatisfactorv 

Primary Cecostomy —"Whereas prchminarj drainage should alnaj s 
be instituted when one-stage colectomy is electe<l. the procedure is 
optional in two-stage resections CeoBtomv is preferable to col- 
ostomy for sev eral reasons it may be performed quicklj and safelv , 
in addition to dn erting the fecal stream it offers an ideal ostium for 
irrigation of the dcstal distendeil loop, and being situated on the 
right side, it is removed from the fone of secondary resection By 
repeated irrigations both rcctally and througli the cecostomy the 
megacolon may be completely draineil of all gases and retained 
feces. General improvement in the patient’s condition usually 
follows. Blood transfusions are also decidedly helpful. hen the 
patient’s competency appears, adeffuate, secondary colcK.tomy may 
lie perfonneil. 

Colectomy.— In early life, secondary colictomv following cecos- 
tomy is best iierformcd in one stage with immediate nnastomosis 
as young children are ill-suited to the tedious postoperative care 
required in the 3Mikulicz-Bruns tetdmic. In oider patients, liow- 
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e^er, exteriorization of the bowel is definitely preferable. It is a 
much safer method and is ideally suited to segmental pathologies. 



FiQ 180 — Tbe Kerr Farter basiiDs e(i(ch teebnir The rig:bt angle stitcb being 
applied With the loops passiog ot er tbe elsmp 
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Parker Kerr Tecbmc — i he ‘'impliati of the bastuig stitch iii thi 
Pirker Kerr technic is in ideal method of performing in aseptn 
one-stage rc'^ection (Figs 180 to ISO) \fter the bowel segment 
IS withdraw II from the alxloiacn crushing forceps art applied ii 
close apposition across the normal bowtl above and below thi 
megaeolon The intestine between each pair of clamps i» dividwl 
bj the aiiten knife and the mesenteric vessels are ligated so as tc 
preserve adequate circulation in both loops The basting stitch b 
a continuous right angled Cushing stitch the loop stitches passing 
over the clamp The first and last sutures are applied under tlit 
clamp The basting stitch is tighteneel as the clatnp is removed 
therebv inverting the bowel edges with their peritoneal surfai'c* 
approximated After both segments have been basted and inv erteil 
thev are approximated bv emplov ing the ends of the basting stitchc'' 
as guides A primary suture of No 1 plain catgut fused on its 
needle, is used to make the anastomosis "With completion of the 
anastomosis the basting stitclies are withdrawn, the anastomotic 
area is then held between the thumb and index finger and l» slight 
manipulation the pret louMv basted agglutimzeel closures are opened 
thus restoring lumina! continuitv A second tow of continuous 
Lembert sutures is placed about the anastomosis after the mestn* 
tenc rent has been repaired It cannot be ov eremphasizecl that a 
proximal vent for the escape ofgas is a necessarv safeguard in colonic 
resections If a primarv cecostomx has been emplov ed it Mill 
ideallv serve such purpose Otherwi^ an appendicostomv or low 
ileostomv should be performed 

Mikulicz Bruns Operation —After the loop comprising the mega 
colon is w ithdrawn the opposing segments of the bow el are approxi 
mated bv passing a few plain catgut sutures through the superior 
longitudinal bands and the abdomen is closed about the txtcnorizwl 
bow el On the third or fourth dav or after ten dav s in the prcNenec 
of a cccostom^ the bowel is amputated with the cauterv knife leav- 
ing two ostia side bv side At the end of two weeks a spur clamp l^ 
introduced bv inserting one blade into each lumen 'llie clamp is 
graduallv tightencvl each dav The intervening gut walls are thus 
cut through bv slow necrosis luminal continuitv being tlunbv 
restored The roof mav lie closed under local anesthesia at a later 
date In the hands of the average surgeon the two-stage "Mikiihc?- 
Brims technic is a safer procedure than anv other tvqK* of Itowel 
resection 

Total Colectomy — The entire colon is verv seldom invohtxl jn 
children Such cases are generallv of long standing and occur 
chieflv in adults Wien present total colectomj iinv become 
necessarv In such instances the terminal ilctim is aiiustomostHi 
to the sigmoid (ileosigmoido>»tomv ) and the colon nnv lit removed 
at the same time or at a later period The 1 iter procc<Iurc i^ safer 
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and IS performetl as fallows Tlie teimmil jieum is duided and 
both \ts ends are cloaetl and jmerted The colon is then diMded 
just abo^e the rectn-siginoid junction The clamp on the proximal 
colonic segment is allowed to remain and the distal sigmoidal ostiiun 
IS closed and inverted After the side-to-sule ileo-sigmoidostom\ 
has been completed the clamped end of the descending colon is 
brought out of the upper angle of tlie wound to remain as a fecal 
fistula for the discharge of mucus Vcondarv colectomy mav be 
elected at anv future period 

Postoperative Treatment —Nothing should be gi\ en onlK or 
rectalU for the first five da\& Some form of opium administered 
hjpodermicallv is indispensable to prevent pcnstalsia Ihe saline- 
water balance should be well maintained bj repeated hv-podermo- 
cljses or infusions of phvsiologic salt solution The addition of 
5 per cent glucose is advantageous it is readilj oxidivable and 
stimulates renal output The artificial proximal vent is often life- 
savang as manv leakages m colonic resection are the result of dis 
tention occurring on the third or fourth davs 

Lumbar Sympathectomv Certain cures have recentlv Iieeii re- 
ported following lumbar svmpatliectomv The left lumbar or both 
svmpathetic trunks mav be removed m selected cases resection of 
the inferior mesenteric nerve or extirpation of the superior hvpo- 
gastric plexus ma\ be added Tlie approach is made either trans- 
ahdominallv or through bihural lumbar cxtnpentoneal incisions 

POLYPOSIS COLI 

Polvpo&is coll IS a disease in winch single or multiple tumors grow 
from the wall of the bowel and project into the lumen The condi 
tion presents two rather distinct tvpes (1) In which the tumors 
are single or few m number and arc confined to one segment of the 
bowel and (i) a diffuse polv'po'^is of the entire rectum and colon 
rarelv the ‘small intestine and stomach are also involved The for 
mer vanetj occurs mostlv about chronic ulcerative conditions m 
the adult colon whereas the latter develops ehieflv m cliildren and 
voting adults Trdmann has einplnsi/ed this difference between 
the congenitaf or adolescent fv pe and ff e aifulf v anet v 

The disea'ie is uncommon and usuallv occurs in bov s or v oung men 
from ten to twentv fiv e v eats of age Cases hav e also been reported 
m infants A famil al tendenev is semetimes notwl 

Pathology of the Adolescent Type — Ihe rectum is alwavs in 
velvet! and m some ca'ses the patholt^v mav arise there and spread 
upwartl to the colon Tlie ma«ises pmjectmg into the lumen of 
the bowel varv from minute elevations to tbe swe of grapes or 
larger Some are se sile otlieis pedunculated and tremendous 
numbers maj be present They remain soft except w hen malignant 
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flegenention occurs \ striking peculnntN is thit cnrcinotnn max 
dtxelop in difTereiit tumcfictions ind at difTcrcnt timc'i 
The tumors are penenlh adenomas or epithelial papillomas 
Histologicalh the h\ pertrophied glands appear eIoiigate<l irregular 
and often cxstic The loose connectixe tissue stroma is supplied 
bx a rich x ascular netxx ork 

Symptomatology —The dominant sxnaptom is that of intermittint 
diarrhea xxith profuse hemorrhage from the boxxcl Secaindarx 
anemia max he pronounced Ipon proctoscopic evammatioii the 
multiple tumefactions are rcadilx palpable and \ isiblc iii the rc*ctum 
and sigmoid 

Treatment —Polxposis coli occurring in children is txtremelx 
difficult to cure and the \arious forms of treatment art esseiitiillx 
palliatixe If the disease occurred segmentallx partial colcttomx 
xxould be an ideal procedure I nfortunitelx tlie pathologx is 
almost Unix ersallx diffuse and its delimitation cannot be determined 
Bleeding tumors xxithin reach of the sigmoidoscope can at times 
be fulgurated or remox ed bx electroix ms In other instances radium 
or roentgen raxs max cause shrinkage of the groxx'ths and control 
bleeding Palliatixe appcndicostomx or cecostomx, xxith sub e- 
quent through and through colonic irrigations isal o of considerahlt 
benefit Bepeated blood transfuMons are specificallx supportixe 
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CONGENITAL MALFORMATIONS OF THE RECTUM AND ANUS 
\l3NORiL\^UTlFS of the clist*il end of the gastrointestinal tract 
A\ere mentioned b\ the ancients Paula Aegenita in the seienth 
centur\ described a successful operation for the relief of anal obstruc 
tion \ bistoiir\ n as plunge<l through tlie perineum into the rec- 
tum and the artificial anus was s\stematicalh dilated This crude 
method was in \ogue until \oiusstt (183o) recommended procto 
plast^ In careful dissection of the parts and suture of the rectal 
cul de-sat to the anal site Stromexer (1844) ndxocated opening 
the peh ic peritoneum and exploring tlie pehas for the rectum and 
about the '*ame time the Trench school ad\ ised inguinal colostomx 
nhen perineal section failed Bodenliaroer (18G0) nrote a compre- 
hensu e chapter on the classification and treatment of the x arious 
abnormalities and Cripps (18S7) collecte<l 100 operatixe cases and 
reported them The uTiter published a rexien of 01 additional 
cases from which the statistical data m this chapter has been 
extracted 

Embryology —Recto anal defects result from faultx embrxologic 
dexclopment during the first tno months of fetal life The rectum 
and anus dexelop separatelx the former from the ectodermal and 
mesodermal laxers of the blastodermic membranes and the latter 
from the epidermal ^Miereas the loxxer end of the pnmitixe intes- 
tine IS at first connected with the neurenteric canal (postanal gut) 
this union soon disappears and the gut terminates in a cloaca com 
raon to It and the urachus Dunng the second fetal month the 
cloaca caxitx is dixided into an anterior and posterior portion bx 
the urogenital membrane the anterior becoming the urmarx bladder 
and the posterior the pnmitixe rectum or inesenteron (I ig 190 ) 
Simultaneous xxith the descent of the mesenteron toxxard the 
perineum an infolding of epiblast tenned the proctodeum occurs 
at the anal site This depression extends mixard to meet the blind 
rectal pouch into which it opens the proctoileum thus forming the 
anus 

Classification — Tailureof certain steps in embrxoniedexelopmcnt 
max result in the folloxxing malformations 
A Urcsia nut 

1 Partial occlusion or norroxxing of the anus 
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2 Complete octliision of the anus !>% a membranous dia- 

phra^jm 

3 Total absence of the aims, the rectum ending m a blind 

pouch 

4 Total absence of the anus, the rectum opemng into the 

bladder, urethra, uterus, \agma, perineum, or sacral 
region 

A E 



Tio 100 Division of cloa'‘» hy urogenital toembrane into I laJJer nnd m-tum 
A 9-Bim. embryo D 12>inn) embryo 


B Atresia recti 

1 Partial occlusion or narrowing of the rectum 

2 Complete occlusion b\ a membranous diaphragm 

3 Complete ab'^nce or CTtcnsne obliteration of the rectum 
C Reciim and anus normal, htt ureters, uterus or raffinn em’^yinij 

into ike rectal carit^ 

D Absence of the large tnfesline, rectum and anus 
E Rectal direriiada 

Incidence — Congenital malformation of the rectum and anus are 
of rare occurrence Cripps, in a studv of 78,000 births, found 
17 cases of ano-rectal defects Of 81,700 births at the \ew \ork 
L\ing-In Hospital, 17 presented malformations, and of 7239 births 
at the Manhattan "Nlatemit^ Hospital there were 2 case*' The'ie 
combined figures indicate that malformations occur once m eierj 
4fi37 births The sex ratio kS to 3 m fa\orof males Anal defects 
are the most frequent and malformations with ahnonnal opening', 
I e \agmal or urmarj, compnse the next most common group 
The other \arieties are extremelj rare 

Partial Occlusion —In cases of partial occlusion of the amis or 
rectum the narrowing mai be sl^ht or of such degree as to scireeh 
admit the passage of meconium The narrowxng is usualh annular, 
resembling a stricture formation \t times a considerable extent of 
the bowel is iniohed, as m a ca'^e reported bj Cheeier where the 
stenosed portion extended 18 inches the lumen Ixing the «ize of a 
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goose quill (Narrow lug of the recto-anal segment maj also rartK 
result from fetal ulcerati^ e proctitis md cicatricial contraction ) 

If the stricture is tight it wiUgnense tosMiiptomsof obstructne 
ileus The diagnosis is readiK made hj d gital examination as the 
narrowing is near the anus Mild cases ma\ gne no focal s^^np- 
toms and reach adult life suffering onl\ from obstinate constipation 
Their congemtal nature is e\ idencod b\ the absence of ulceration or 
other causatn e factors 

The treatment of partial CKcIusion comprises gradual dilatation 
with bougies supplemented when necessar\ b\ proctotom\ Pallia 
ti\e treatment should ah'a\s be giien a trial although dnision or 
excision of the stricture is often neeessara for permanent benefit 
Imperforate Anus —In occlusion of the anus bj a membranous 
diaphragm the obstructing membrane maa be of \ anable thickness 
and firmness and be composed of either skin or mucous membrane 
If the septum is thin bulging will occur when the child strains and 
such tx’pes occasionalh rupture spontaneoush At times a small 
perforation is present which permits tl e escape of fluid meconium 
and tberebj masks the con lition until the feces become solid an 1 
obstruction de\elop3 The diagnosis is self-c\idcDt upon digital or 
proctoscopic examination 

Treatment comprises crucial incision of the membrane If the 
redundant flaps are dense the\ should be excised and the canal 
stematicall> dilated mth bougies Tl is condition so amenable 
to treatment is unfortunate!' one of the rarest of anal malforma 
tions (Fig 191 ) 

Total Absence of Anus the Rectum Endmg m a Blmd Pouch — 
Tl IS IS the most common t\-pe of anal deformit\ The recta! pouch 
maj benorraalh situated m the sacral hollow he looseh abo'ethe 
pelvic brim or be attached to some adjacent part The perineum 
raa\ be filled with cellular tissue or a distinct fibrous cord raav 
extend downward to the ana! site (Fig 192) 

"Manx cases are ov erlookcd at birth if an anal dimple is present 
and rectal temperature is not taken the absence of meconium at 
tracts attention to the condition Distention occurs late as the 
intestinal tract of the new bom is sterile \oraiting is al>o a late 
SMUptom The patients gemnlU succumb within ten da%s unless 
relieved b\ operation 

Opinion is dixided as to whether operatn e mterferenc-e should be 
attempted at once or after fortv -eight hours Delav has been 
recommended m order to give the rectum time to distend and 
become more prominent This hx-pothesis is untenable as the 
meconium actualh becomes less through absorption of its fluid 
content Furtl ermore the inte tinal tnct is c-ontsminated b% the 
third dav 

Although m approxiinstelv 90 per cent of cases tl e rectal pouch 
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Is m the normal mtrapeh ic ‘ntiis its actual position cannot be deter- 
mined preoperatn eh The presence of an anal depression la no 
indication of its proximit\ and buigmg of the perineum on straining 
does not necessanh denote an mtrapeU le rectum Exploration of 
the bladder or %agma ma^ be helpful, if either completeh fills the 
conca\it\ of the sacrum, the rectal cul-de-sac is probabh high up 
\bnormal narron mg of the distance between the tuberosities to less 
than 2 cm is also presuropti\e e\udeDce that the rectum is extn- 
peh 1C 

^^agenstlen and Rice ha\e proposed a roentgen-r‘i\ diagnostic 
test which IS of \ alue m determining the site of the cul-de-sac If 
the child IS held upside down b\ the lower extremities, the gas m 



Fig 1*11 —Imperforate anus the anal canal Fic 19*’ Imperforate rectum Anus 
being well formed (rare type) absent (most common typo) 


the rectum will ri«e to the top and the bubble exhibittd in a flit 
roentgen rai plate ill indicate the distance between the rectal 
cuJ-de-sacand the shin of the anal dimple Thepresenceof a bubble 
abo proa es the absence of other intestinal deficiencies The picture 
is best taken twent%-four hours after birth, In which time sufficieni 
gas will ha\ e dei eloped lo the intestine 
Proctoplasty — The operation of proctoplast\ is indicated unless 
there is strong CMdence that the rectal cul-de-sac is extrapehic 
Light ether anesthesia «hould be emploi ed Good light and retrac- 
tion are indispensable as the parts are \ct\ small A sound or 
probe haa mg been passed into the bladder as a guide, the patient is 
placefl in the exaggerated lithotom\ position with the thighs flexed 
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on the ibdoinen The incision made along the perineal raphe from 
the tip of the coccj'x to the scrotum or fourchet is caiitioiislv deep- 
ened in the mid line b\ blunt dissection follo^Mng the cur\e of the 
sacrum Lpon separatimi of the areohr tissue the distended 
greenish rectal pouch ma\ be identified The latter should be 
brought down and sutured b\ a double row of Lcmbert stitches to 
the cutaneous margin or to the external sphincter fibers uhen 
present If tliere is difficulta m mobilizing the rectum the coccvx 
ma> he bisected or resected and the bone! sutured in its site In 
the absence of sphmctenc fibers control ma^ be secured b^ Gcrsuin s 
procedure of axial rotation of the gut or muscle fibers from the 
gluteal region ma\ he arranged in a figure-of-eight fashion about 
the bowel The pouch ma\ be opened at onct a*> the meconium is 
“tenle In searching for the cul-de sac dissection for a greater 
depth than o cm is unjustifiable It is also unuise to open the 
pthic peritoneum unless the pouch i» \isible just abo\e Blind 
puncture uath a trocar is dangerous 
Inguinal Colostomy —Too much time should not be sacrificed m 
searching for the rectal pouch and the entire exploration should not 
exceed ten minutes If unsuccessful a left inguinal colostomj 
should be performed (Iigs 193 and 194) Upon opening the 
abdomen the rectum ma\ at times be sufficicntK low to be grasped 
b\ dressing forceps and insinuated through the peKic peritoneum 
to the anal site (celiotoma and combined proctoplast\ ) In rare 
instances the sigmoid is found on the right side 
The immediate results of proctoplasts are gencralK satisfacton 
Sphincteric control howexer is seldom complete and the majontv 
exhibit a sariable degree of incontinence Bougies must be s%s 
tematicalK emploved to prei ent cicatricial contraction 
Total Absence of Anus, the Rectum Opening Into the Bladder, 
Urethra Uterus, Tagina Fermeal or Sacral Region This class 
comprises approximatch 40 per cent of all cases In females the 
rectum opens most commonK at the fourchet and rarelv into the 
bladder or urethra (I igs 19oandlOG) In males howe^er the 
opening frequently connects nath the bladder or the urethra 
(Iigs 197 and 198) The communication yiith the bladder ma\ 
ht direct or by means of a narrow duct running through the bladder 
and opening into the bas fond between the ureteral orifices In 
\er\ rare ca‘:es where the bowel opens into the uterus the lower 
rectum as well as the amis is absent Openings into the sacral or 
perineal regions b^ means of fistulous tracts occur rareh 

Cases with Vagmal Commumcatioa — Case» with a laige opening 
into the fourchet ma\ be asymptomatic and the condition is com 
patible with longevity and eyen conception 'Morgagni reported a 
vxoman In mg a hundred years who bore sev eral childrtn and never 
knew of her abnormality If the opening is small obstruetne 
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s\Tnptoms de\elop ^hen the feces change from a fluid to solid 
consi^rtenm Manv of these t\’pe:> hive good ‘jphinctenc control 
and in earl\ childhood are best treated b% s\ stematic dilatation 



Fir lai — \ppraranre of cniofftomj four months lifer 


I’roctoplast\ with an attempt nt ndiril cure ‘should Ik clcfcmd 
until the parts ire ^ell de^ eloped prefcjahU at prepulie^fncr 
and should be reported to onh after ‘5\stematic dilatation li'» 
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ihe quantlt^ of meconium passed >s an index of the size of the 
fistulous opening flie condition is generalh fatal earlj m life 
from the development of cvstitis and ascending kidney infection 
Isature is occasionalh tolerant of such defects honever and infec- 
tion maj not occur ^\hen the communication is v\ith the male 
urethra meconium is passed independent of micturition the fir't 
urinary flow maj be meconnim stained and t\ie remainder clear 
A large fistulous opening of this tvpe is compatible with life and 
sexual potenev 



Fir “’00 — Replacement of anus well | ostec orly in front of coccyx 

Cases with vesical coinraunicatioii require carh surgical inter 
vention to prevent ascending kidnev infection ihe operation for 
radical cure is attended with such high mortalitv that inguinal 
colostomy is generailv performed This rarciv results m closure 
of the fistula through divenjenct of the fecal stream At a later 
date when the pirts are well developet! a proctoplasty mav ho 
attempted and the colostomj closed 'Ihe patient being placed in 
the lateral prone position with a catheter guide m the bladder a 
long ineilian perineal incisitn is deepened througli the levator am 
3o 
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Aftrr the rtctmn )w> I>oen isointwl jJiuJ freely divH'cte*! fn«ii the 
blftdcltT. the \ ebieal oiRniiij; K frcslicniHl und aircfidly sutured. The 
rectum is then anchorcff at the tiornmf anal <;ttc or to the ‘tncral 
wound, and the parts allowed to heal by prnnulatioii, Contuiiious 
^eslcaI drainapc with irrip.itHmH should lx; ma{ntauic<i for se\cra| 
daj s 

Partial Occlusion or Narrowing ol the Rectum.— This tj jh* is rare 
and occurs either about the lei cl of the peritoneal rcflevion or at 
tlie recto-anal pinction (I'lR. 201 ) In most cases the condition is 
the residuum of a perforated septum, being composed of a shelf 
of tluck fibrous tissue lined almie and below with mneons incin- 
brane Otcasionall^i multiple icpta occur. Tlie obstriictiie s\mi»- 
toms dcpen<l upon the sire of the opening and fecal cttiisisteiu > . 



Although the prc*sencx' of a normal anus maj lx* iiiisUa<hng, the 
di.ignosis is app.irent upon prcxtoscopic examination Triatmciit 
isunpriscs crucial diiisHin of the septum, eNci>ion of the fl.aps, and 
s^^teIuatlc dilatation with bougies to imwciit stricture formation 

Complete Occlusion by a Membranous Diaphragm.— Tlicv* c-a^os 
nr'Cnible the nbo\e t>pe except that the septum is iinpc'rforatc. 
The sNiiiptoins are tliosc* of eonipUte ob'.tnietion, the diagnosis 
self-cNidint upon e\.iniin:itHm, and the tn.itimiit the s.inie ns the 
foregoing. 

ExtensiTo Obliteration or Complete Absence of the Rectum.— 
This deformit 1 is almost alnai s attended In nii nl)s< nee of the anti’* 
Manx c-asts of imperforate anus opemtcsl u|>on In the porinial 
route m which the rcxtal {khk-Ii is not di'<xncred fall into this cla'^s 
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The (list'll end of the rectum or the entire organ mav be replaced 
b\ a fibrous cord In such cases other signs of arrested dei elopment 
ire usinlK present the lower portion of the colon sharing most 
frequentK m the defect Colostoms offers the onl\ hfe-sa\ing 
procedure 

Cases of Normal Rectum and Anus but With Ureters Uterus or 
Vagina Emptymg Into the Rectal Cavity —These are fetal curiosities 
and result from lack of normal development of the perinea! parti 
tion The condition is usualK associated with other cMdences of 
de\elopment'il arrest 

Absence of the Large Intestme Rectum and Anus —Tins condi 
tion occurs occasionalh in monstrosities and the ibnormal opening 
ma> be at the umbilicus m the thoracic wall or at some distant 
site e\cn in the face 

Rectal Diverticul® —These are extremeU rare and all the coats 
of the bowel are imolved in the herniation rhe> are prone to 
fill slowh with fecal material and becoming inflamed produce 
simptoms (f focal pain and tenderness or upon niptunng of local 
or diffuse peritonitis Although subject to diagnosis b\ proctoscopic 
examination or radiographic findings after bismuth injection the 
few reported cases were discoaered during exploratory laparotoma 

Prognosis of Ano rectal Defects — Tlie prognosis depends chiefla 
upon the nature of the malformation and the condition of the patient 
It IS well recognized that congenita! defectnes haae a lowered 
resistance A factor insufficienth emphasized howe'er is the not 
infrequent concurrence of multiple congenital defects t e stenoses 
elsewhere m the gastro-mtestmal tract po!\c\stic kidneys etc 

In a case of atresia recti reported b\ the writer the necropsy 
findings were as follows Chest normal Lpon opening the abdo 
men the stomach is markedK distended filling upper two-tliirds 
of abdomen Ly mg about it are the collapsed loops of small intes- 
tine \sccndmg ttansaexse and descending colon collapsed Lpon 
tracing the small intestine to tliegastroduodenal junction acord like 
stricture formation presents at the pilonis Gas in tl e stomacli 
cannot be forced into the diKHlcnura The stomach easily holds 
11 ounces of water Stenosis at the palortis is complete m\o]\nig 
both mutosa and muscularis Liier Gall bladder and cistic duct 
are absent There is a nidimentan fissure for the gall bladder in 
front of tl e right end of the portal fissure the quadrate lobe 
being imperfectly marked off from the remainder of the right lobe 
To tlic left it is t tmeettd with the left lobe by a well marked pons 
hepatis Ihe common bile duct is formed In the union of the two 
hepatic ducts and occupies its normal position in the free edge of 
the gastroliepatic omentum There is no dilatation of the common 
duct and no intrahepatic gall bladder is present There is no e\i 
deuce of pehic peritonitis The pthic i>eritoneum adheres to the 
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Aftir the nttmn liis Intii i olntitl nml frecU dissectc<l from the 
bhddcr the M*sit!d (iptninpisfre^hincdand t“jrcfull\ sutuml 'I he 
rectum 1% thin nncljort“fl it the nunml nm! ^jte or to the ‘yiml 
uound and the pirth nlhmol to liiilhi granulation Contimiou-? 
ic'ical tJmmgt with imgationsi should he mnuitaineil for H\enl 
da%s 

Partial Occlusion or Narrowing of the Rectum — Tliw ti jk ib mrt 
and oceurs. either al out the le\(I tf the pintoneaj n.ilr\ion or it 
tlie recto-anal junction (1 ig 2(M ) In most cases the condition is 
the residmim of a pcrforatcil septum hemp coinposcil of a shelf 
of thiik fihrous tibsuc hne«l abo\c and hclnw Mitli imiwms mtm 
brane Occasionall\ multiple septa ocxur llu ohstnictm svmji- 
toms dtpend upon the sire of the openinp and fecal eon jsteiin 
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Mtliough till pri’stiua of a iionnil amis iin\ Ik* im Icadnip the 
dngiiosis Is apparent njwm jmHtoeopic cTaniinatnm rnatiimit 
ttmipn IS cniiial di\i ion of tin stptuin e\ti loii of tin flaps an 1 
sc&teiiniic dihlation with l«»iipics to prtiint striitnn fonnatun 

Complete Occlosion by a Membranous Diaphragm —’I hen iws 
rcsemhle iht nhme t%|K ixcipt that the sejitum H imixrforau 
Tilt sNmptoms are tluM of romplrte ihslnietion the diapnosf 
sclf-e\i(hnt uixm txaimintwii aial tin tn ilimnt tli snitu ns the 
foregoing 

Extensive Obhterabon or Complete Absence of the Rectum — 

lliis difortnit' isalinc t alun\s attended l>\ an nhsctica of the anti 
Man\ eases of nn|HrftnU amis ojHrUeil ujxm hi the ixnneal 
route m which the rectal p»nich is not disccMnxl fall into this 
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Tlie distal end of tlie rectum, or the entire organ, may be replaced 
b\ a fibrous cord In such cases other signs of arrested development 
are usualK present, the lotvcr portion of the colon sharing most 
frequentb in the defect Colostomj offers the onis hfe-sa\ing 
procedure 

Cases of Normal Rectum and Anus, but With Ureters, Uterus, or 
Vagina Emptymg Into the Rectal Cavity —These are fetal curio'iities 
and result from lack of normal development of the penneal parti- 
tion The condition is usuallv associated vnth other endencts of 
dev elopmental arrest 

Absence of the Large Intestine, Rectum and Anus —This condi- 
tion occurs occasionallv in monstrosities and the abnormal opening 
ma\ be at the umbilicus, in the tlioracic wall, or at some distant 
site, ev en m the face 

Rectal Liverticul* —These are extrcmclv rare and all the coats 
of the bowel are involved in the herniation The> are prone to 
fill slowK with fecal material and, becoming mflained, produce 
8\ mptoms of focal pam and tenderness or, upon ruptunng, of local 
or diffuse peritonitis Although subject to diagnosis bj proctoscopic 
evamimtion or radiographic findings after bismuth injection the 
fen reported cases n ere discovered during evploratorv laparotomv 

Prognosis of Ano-rectal Defects —The prognosis depends cliieflv 
upon the nature of the milformationand the condition of the patient 
It IS well recognized that congenital defectives have a lowered 
resistance A factor insufRcientlv emphasized, however, is the not- 
infrequent concurrence of multiple congenital defects, % e , stenoses 
elsewhere in the gastro-intestinal tract, pohcvstic kidnejs etc 

In a case of atresia recti reported bv the writer the necropsy 
findings were as follows “Chest, norma! Upon opening the abdo- 
men the stomach is markedlj distended filling upper two-tlurds 
of abdomen Lving about it are the coIlap‘<ed loops of small intes- 
tine Ascending transv er«e and descending colon collapsed Upon 
tracing the small intestine to thegastroduodenil junction, a cord-like 
stricture formation presents at the pvlonis Gas in the stomach 
cannot be forced into the duodenum The stomach ensilj holds 
vmnees of water Stenosis at tlic pjlonis is complete, involving 
both mucosa and inusculans Liver Gall-bladder and cvstic duct 
are absent Tliere is a rudwnentarj fissure for the gnll bladder in 
front of the right end of the portal fissure, the quailrate Ipbe 
being imperfectlv marked off from the remainder of the right lobe 
To the left It is connected with the left lobe b\ a vrell-imrked pons 
lupatis Ihe common bile duct >s formeil hj the union of the two 
liepstic ducts and occupies its normal position m the free edge of 
the gastrohepatic omentum There is no dilatation of the common 
duct and no intrahepnlic gall-bladder is present Tliere is no 
dence of pelvic peritonitis The pelvic peritoneum adheres to Ae 
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rectum ^^bose looser edge IS held to the pel\!c floor sutures The 
peKi rectal space IS cle-xn Left kidMe\ multilocular, the size of 
a plum upon section it is poKmstic and there is little cortical 
tissue Tuo pehes unite in a common tortuous ureter which 
presents fi\e incomplete strictures Right kidne} miiUilociilar, 
slightl\ smaller and poKcastic Cjsts contain purulent material 
Ureter is distended and inipenious m its lower third Diagnosis 
atresia recti p\loric stenosis absence of gallbladder pol\c\&tic 
kidncNS strictures of both ureters ” (I»gs 202 and 203 ) 

CIinicall\, the eases of ano-rectal malformations fall into two 
classes (1) Imperforations wnth complete ob'>truttion requiring 
immediate operate e interference and (2) those with fi'stulous open- 
ings which are subject to palliatne treatment In the former the 
optimum indication is to establish an outlet that will imitate the 
natural anus m both function and position 
A summar\ of Gl cases stu<he<i b\ the author is appended in 
Tables 1 and 2 


TaSCE 1 — SCMUART OP CaSCB 


T>p« 


i "3 
o S 

Atresia an 37 17 

Atresaoni vultar outlet lO 0 

Atres a am complete oc 
elusion 3 * 

ttresiaam per neat outlet 3 1 

Atresia am scrotal outlet 3 2 

\tresarecti 9 

Atres a recti \aginal out> 
let 3 0 

Atresarecti uiethralout 
let 1 



(e auses) 

■B T 

I 1 1 

» ss o 
S 5 0 

0 0 G 


b 



18 G 
0 


0 0 1> 0 

0 0 1< 0 

0 0 0 0 

4 4 1> 33 3 


0 10 0 


0 0 100 0 


Totals 61 32 23 6 63 31 11 10 9 21 1 
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Table 2 

Openit on Cases 


Perineoplasty (mostly procto 
plast es> 29 

Inguinal colostomy 11 

Per neal d aaection loi fistulous 
open nga 10 

Cclioslomy and proctoplasty 2 


Types of Operstios 

D ed (cBusGs) 

Successful . 


9 0 1 

I 10 


20 r 

36 4 
0 

60 0 


Totals 


31 ll 10 M 1 


The causes of death are tabulated as surgical and non-surgical 
Tlie latter includes cases in which there were concomitant congenital 



aniilituiiis iiicoiiipatiblL* with life or in ttlucli noti-^iirpical ctmtplira- 
tions feiijH’ncnotl. Of tlie o2 ojjcrathc :U, or (iO jkt cvnt, 
tonnirntctl sncxx*''>fiill\ L'lifortiinatrlv , tlic ntttrtisof s4;\tral i-a^es 
are incoiiiplotc aiul phe no data a> to fiiiictlonal eomiH'tencj of 
the ne\\l\ fonneil nmia. 'llie mnjorit> of thoH- note<l, J»owp\cr 
had complete or partial control. Of the 21 remaining ca^e-*, Jft die<I 
of non-surgiiid eomplic-ations, while 1 1 suc'cuinbctl to the immcillalc 
or rtniote ri'iilt of operativ e interference. pi\ inp a Mirpicjil mortality 
of 21 1 jHT cfiit. In both tables the death rate rises in din“< t ratio 
to the so^e^t\ of the malformation and the followinp isiriihisioiis 
appear jiistifiwl. OjH“mtions for atresia ani with simple (Ktlu'ion 
nr with fistulous openings into the \uKa or perineum are attinded 
uith httle danger; the eorrcction of atresia recti nitii caginnl cean- 
munic-ation is a relatuclx safe prottnlure; the mortalitx of ea^es 
with complete ativsia ani is approximately IS o jicr cent; and when 
accomiianicil h\ rectal defects riM^s to 30 3 jicr cx’ut; inguinal 
eolostomx is lethal in 3G.-1 |K*r cent and should therefore 1)0 reconi* 
nicndeil onlx as a uictluKl of neeessitx , the relief of atrc'sia recti 
with urethral outlet is attended with formidable mortality. 

TUMORS OF THE RECTUM. 

Adenoma.— .Adenomas are the most common varletj of lienign 
rectal growths They occur rather fre<|ucntl> in early life, espe- 
« iall.x betwex-n tlic ages of two and fice \ears. 

The tumors ma> he single or multiple, sc*ssile nr ptHlunciilnteil, 
ami \iirj m size from a pea to n large cherry. The nutst mmnion 
tjpe Is a solitarj pcdimculatcsl growth comtihI with mucous inem- 
braiio similar to that lining the bimel. Ixss often the tumor is 
finds tralieculated and its rasplKMTxdikc surfnev may be dark rcsl 
am! cxnered with flecks of hlood The gnmths ocxtirat am Ieu‘1 
of the rectum an<l when multiple max inxolxe the colon 

Pathology —llie origin of the tumors, m common with tho'O 
ottumiig in polx posus coh, remains oh>ciire. Manx ob-.t rx i rs pl.itv 
them m a class l»txxcx*n mflammntorx groxxths and trtie ne<>- 
plasms .Although their occasional preM*iKt* in diroiiic uhxratixc 
ismditions of the bowel suj^ests the fonner. in most iitstances the 
tumor IS the sole p-athology. AMiereas nxtal adenomas in nihilts 
are siibj<-<t to mahgnancx, thi>«o in children are nirelx so. 

The groxxlhs njiptar to ongmatc in the mu«>sa ami consist of 
normallx arraugisl glainlular epithelium in a supjxuling siniittire 
of coimectixe tKsuc In pcsluncufated tJTH-s (he stalk gniws fnmi 
the MibmueoNX and consists of eonnectixe tiv*ue and blmvl-xi'sxls. 
llie txmsistoiKX and xascuhrity of the tumors xnrx ae(s)nhnc to 
their n-kitixe eomiectixc tissue content, riceratioii ainl b!«shng 
<Ksnir rommoiilx fn>m irritation and futile attempts at extni'ion. 
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Symptomatology — Ihe most stnking sMiiptom lu Aoiing children 
IS the passing of a small amount of bright red blood and mucus 
at stool accompanied straining and constipation IMien the 
grontii IS situated high in the rectum, the blood is occasional!} dark 
and clotted Bleeding betu een e\ acua tions occurs but rareh Lon - 
situated poUpoid grondhs maj be extruded through the anus nvth 
each moi ement and prolapsus recti mac result from the pedicle drag 

Diagnosis — Most adenomas occur in the loner rectum and are 
palpable upon digital examination os soft elastic or firm tumefac 
tions nhicli can often be expressed tlirougli the anus iuraors 
situated at higher leiels are readih demonstrable b\ proctoscopic 
examination In all cases of bleetlmg from ihe rectum adenoma 
sfioidd 6e siTonglg axisp/xied 

Treatment — Adenomas should alnajs be removed nhen possible 
Pedunculated tumors mav be treateil as follows PoIIonang dilata 
tioii of the sphincter the grow th is grasped mth an Allis clamp and 
retracted toward the anus Ibc pedicle is then ligated with silk 
as close as possible to the rectal wall and the tumor amputated A 
thickened pedicle is best secured b\ a transfixion ligature in order 
to preaent slipping and secondan hemorrhage Growths situated 
high in the rectum maj be removed vvath an electric snare Sessile 
varieties should be widelv excised followed bj cauterization or 
electric coagulation of tlie base AMien both the rectum and colon 
are involved bv multiple poljpi and fulguration of the bleeding 
tumors IS unsuccessful diveision of the fecal stream through either 
a cccostomv or appendicostomv vent mav control the hemorrhage 
(Uefer to PoI^tjosus Cob ) 

Fibrous Pol^i — Pibrous polvpi of the rectum are comparativelv 
rare m children fhev occur at the mutocutaiieous line in association 
with such conditions as fi&tula clironicallv inflamed hemorrhoids 
and prolapse of the rectum 

Pathology — Thegrow*ths varv msizetolcm or more iii diameter 
and at times are multiple Pedunculatetl tvpos predominate The 
tumors are covered with sciiiamous-ccll epithelium anil the stroma 
consists of fibrous tissue which often exhibits dense round-cell 
infiltration 

Symptomatology —Protrusion at stool of a small firm mass which 
reduces spontaneoiish is gcnerallv the onl} svmptom Pam mij 
oexur if the surface of the tumefaction liecomts ulcerated 

Treatment —This comprises removal of the grovrth well dowai to 
Its point of attachment, and correction of the etiologic condition 

Papilloma of the Kectum (I tUma Itmwrs) — Pipillcmas of the 
rectum are rare The growths mav lie lobulated or villou-i and 
usuallv spring from a broad liase Thev are red m color, of soft 
consistencv and mav ittain large sire 



552 


THE RECTUM \\D AEVS 


Pathology —The tumors consist of mjmdb of coimectne tissue 
branches covered with high columnar epithelium Adenomatous 
elements maj occur at the base and the acini are often c\ stic 
Symptomatology The chief s\Tnptom is bleeding from the bon el 
often accompanied b\ a profuse mucous discharge Lon 'situated 
tumors ma\ prolapse througli the anus at stool 

Treatment The growths should be completelj remoted or de- 
stro^ed ns manj papillomas are potentialU malignant In excising 
Ion gronths a small surrounding area of health\ mucosa should be 
remoxed with the tumor High gronlhs are best treated b% 
fulguration 

PROLAPSE OF THE RECTUM 

This condition of abnormal descent into the rectum and protrusion 
through the anus of one or more coats of the bonel occurs frequenth 
in children It is especialK common earh in life and o% er 60 per 
c nt of the cases deielop betneen the ages of one and three x ears 
Etiology The etiolog> is not entirely clear TJie unusual lengtli 
of the intestine and its neak fixation in earl\ life combined with 
the diminished anterior concaxitj of the sacrum and relatixe high 
position of the bhdder and uterus appear to be definite predisposing 
factors The usual exciting cause is straining at stool from such 
conditions as constipation diarrhea poliin worm'i phimosis and 
graxel Compelling a constipated child to sit for long periods on 
ahigli toilet seat is a common error The condition maj also dexelop 
in nesting diseases from absorption of the fatt\ cushions nliich 
normallj support the rectum and from excessne xomitmg or 
coughing 

There are three txpes of prolapsus recti (1) Mucosal or partial 
prolapse (2) complete prolapse and (3) prolapse of a sigmoid 
rectal intussusception The first tx pe is of frequent occurrence the 
second xerj uncommon and the third exceedmgh rare 
Mucosal or Partial Prolapse of the Rectum —Partial prolapse is 
a pTotnision of the rectal mucosa through the anus and is an exag 
geration of the physiologic extrusion occurring at defecation The 
mucous membrane looselj attached to the underlxing structures 
by fibrous and elastic tissue is normally retracted after defecation 
In pathologic conditions the tissues lose their elasticitj md become 
elongated and tiie mucosa is protruded to an abnormal degree the 
extreme limit being about 2 inches The prolapse usually m\ oh es 
the entire circumference of the bonel and consists solely of mucous 
membrane (Fig 204 ) The sphincter muscles remain normal 
Symptomatology Prolapse of a nng of mucosa during defecation 
lb m most instances the only symptom obser\ed The protrusion 
dexelops graduallj and generally recedes spontaneouslv In pro- 
tracted cases the membrane may ultimately remain extruded 
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Rare!} an acute prohpse dcA clops winch ina\ become strangulated 
unless promptl.N reduced 

The color of tlie prolapsed nng of muco<sa is at first normal but 
after repeated or protracted extrusion it becomes bright red 
Secondar\ inflammatory changes maj result in ulceration and the 
discharge of mucus, pus and blood An associated pruritus is not 
uncommon 

Diagnosis —In partial prolapse the entire protrusion is covered 
by mucous membrane, whereas in complete prolapse the skin is 
continued onto the prolapse at its anal exit to yom the mucosa at 
the mucocutaneous line Furthermore, m partial prolapse the 



mucosal folds radiate from the lumen toward the circumference 
while in the complete tjTie tliet are arranged concentricalli around 
the bow el 

Treatment — Uemo\ al of the exciting cause will cure the majority 
of cases and operate e procedures are rarely necessary Regulation 
of the bowels through proper diet is the first essential and the child 
should not be allowed to sit at stool for more than the required period 
of defecation At time-* tbe prolapse may be pre\ enttd b\ pressing 
the buttocks together at the time of bowel mo\ement Fading in 
this, the prohpse should be rerluced immediateh and the child kept 
m the recumbent position for ten minutes If protrusion occurs 
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tile mucous inembrine 'ind completeh severs the mucosa from the 
skm The frnble mucous membrane is elev atcd bj blunt dissection 
to the apt\ of the prolapse care being taken not to injure the 
sphincter muscle \\liich lies dirccth under the submucosa at the 
mucocutaneous Ime Troublesome bleeding is contiolled bv meticu 
Ions hemostasis The denuded miisculans of the prolapsed seg 
ment is then divided into four sections bv inserting four \o 1 
chromic sutures beginning at tl e mucocutaneous line and picking 
up three or four bites of wuiseulans and ending at the apex of the 




Fiq 205 —Complete prolapse of tbc reel m Arrons ndicate the mucocutaneous 
junct on the protrus on cons st ng of the ent re rectal noU 


prolapse Upon tv mg the sutures the prolapsed segment becomes 
collapsed and slips back into the pelvis aboi e the sphincter muscle 
Should the latter bt atropbieil from overstretching mattress sutures 
maj be inserted into one or more quadrants of the muscle The 
mucosa which was denudetl from the prolapsed segment is then cut 
awav and the remaining mucosal cuff is sutured to the skm therebv 
reestablishing the mucocutaneous junction 

Sigmoid rectal Prolapse —In the verv rare condition of sigmoid 
rectal intussusception several inches of tl l bowel mav protrude 
from the anus 
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Treatment Laparotomy is performed through a loner left pan 
rectus incision \fter reduction of the intussusception md oblitera 
tion of the cul-de-sac of Douglas the peUic colon is mobilized and 
sutured to tlie p'^oas mu cle 

HEMORKHOmS 

Hemorrhoids seldom de\elop m early life Although in cases of 
bleeding from the rectum theit poasibiht\ «boiild always be con 
sidered it mil usually be demonstrated that the hemorrhage is 
due to other causes most commonly a pcljiius or rectal prolapse 
Vaneties —Hemorrhoids, inaj be external or internal or com 
bmed eTtero-mtemal The former originating ns ynricosities m 
the inferior hemorrhoidal xeins beloyr the mucocutaneous line and 
hayingacutaneouscoienng occurbutrareh theintemaJ deieloperl 
from radicles of the supenor hemorrhoidal \em abo\e the muco- 
cutaneous line and coy ered b\ mueosa compn«e the usual type 
Etiology Chronic constipation is the dominant factor m the 
deyelopment of hemorrhoids The rectal mucosa is looseh con 
nected with the musculans and the loose submucal areolar tissue 
m nhich the yenous radicles trayer^ offers httle resistance to the 
deyelopment of yarico«ities m the presence of pas«i\ e congestion 
Symptomatology of External Hemorrhoids —The tumefactions 
are subject to thrombosis from strain or traumatism Through rup- 
ture of the yenous radicle the pile becomes distended with blood 
and presents as a shiny lu id tender swelling at one side of the anal 
yerge The condition is usually accompanied by acute pain and 
tenesmus Palliatiye treatment compnses the appl cation of lead 
and opium or o per cent magnesium sulphate dressings Lnless the 
condition rapidly subsides an ellipse of skin oyer the dome of tl e 
tumefaction should be e^a^ed and the clot ey acuated Healing pro- 
gresses more rapidly and satisfactorily without drainage or sutures 
Symptomatology of Intemal Hemoirhoids — The painle«s y a'^cular 
turnon, are situated just ab<ne the ano-rectal line 100“?! commonly 
in the two posterior and right anterior quadrants of the rectum 
•\.t times a fourth pile occurs m the left antenor quadrant or occa 
sionalh m the central posterior region The tumefactions are 
readily «ieen upon proctoscopic e\amination 
The pile consists of dilat^ radicles of the supenor hemorrhoidal 
y ein and a few unchanged artenoles supported by connectiy e ti sue 
stroma and coy ered y\ith rectal mucosa more or less di«ea«e<l 
blight traumatism may rupture the yes«els and lead to ulceration 
and hemorrhage The latter generally attracts attention to the 
condition although in some instances the hemorrhoids may prolapse 
during defecation The complications of fisure fistula or i-ehio- 
rectal abscess ‘seldom dey elop in early life 
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Treatment — Polluitue treatment is ah\a3b indicated unless the 
condition is ^^elI developed The relief of constipation through 
appropriate diet and mild laxatwcs generallv stop the bleeding 
and effect a cure The bowels should be regulated b\ limiting the 
protein intake and adding green vegetables and fruits Agar-agar 
and the mineral oils are the best laxatives The injection of 1 ounce 
of olive oil into the rectum at bedtime is often efficacious m lubri- 
cating the canal and softening the stool Pure ichthvol applied to 
the hemorrhoid will usually chedv the oozing of blood A blunt- 
tipped glass rod makes a convenient applicator 

Hemorrhoidectomy — \dvancerl cases of internal hemorrhoids and 
those complicated bj prolapse or strangulation should be subjected 
to hemorrlioidectomj Although the injection treatment of uncom- 
plicated internal hcinorrhoids in adults is curativ e in man> instances, 
the procedure is rarelv adaptable to children Surgical removal 
mav be performed hv either the open or closed method, the former 
being kv pified bj the clamp and taiitcrv , and the latter b> ligation 
and excision 

Under general anesthesia the sphincter am is gentlv dilated to a 
slight degree Rapid and extreme dilatation may produce divul 
Bion and hemorrhage into the muscle with resulting fibrosis and 
disfunction In most instances three vascular tumors are demon- 
strable Each IS treated separatelv according to one of the above- 
mentioned methods Although the popularitv of the clamp and 
cautery teclinic is warranted bv its simphcitv of performance and 
excellent after results, the open ligature method is preferable m 
children 

Ligature Method —An Allis clamp is applied to the outer end of 
eacli hemorrhoid and fanwise traction on them gives an excellent 
exposure Wien two hemorrhoids coalesce thej are treated as a 
single tumor The most dependent pile is removed first in order 
to liav e the operativ e field unobstructed bv oozing Wide the pile 
is elev ated the mucocutaneous margin is incised with scissors The 
hemorrhoid is then dissected up bv dividing the mucous membrine 
part wav on each side until onlv a pedicle remains which contains 
the central arterv. and \ ein A transfixion ligature of linen or silk is 
then applied to the pedicle as high as possible and the pile is ampu- 
tated, leaving a sufficient stump to hold the ligature (Fig 200) 
Wlien more thin one hemorrhoid is removed, it is important to 
leave a strip of mucosa between the piles connecting the anal skin 
with the rectal mucous membrane If this is omitted ulceration 
and delaved healing maj lead to stricture formation A No 20 F 
soft rubber catheter, smeared with xa'seline, is inserted into the rec- 
tum for about 3 inches and gauze dressings are packed snuglj about 
both sides, the cather being held m place bv a transfixing safetj pin 

Tile use of the rectal catheter offers certain definite adv antages 
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Should postoperative bleeding occur it ■mil be recognized at once 
flatus IS readilv e\'pelled and an enema ma\ be administered pain 
lessh through the tube on the thiiti dav A warm mixture of milk 
and mola-sses is especialh soothing and effective and the catheter 
IS usuallv expelled vvath the evacuation After treatment comprises 
regulation of the bowels 
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I issure in ano is a longitudinal rent of the mucocutaneous lining 
of the anal canal chanctenml I \ intense pain during and after 
defecation Although es entiallv a di case of adult life its occa 
sional occurrence m childhood warrants recognition Kjellbcrg 
found fissures in 128 of 9098 children examined at the Stockholm 
Polv khmk (1 4 per cent) 

Etiology The anal canal with its delicate mucocutaneous hn 
ing is poorlv supplied mtl blood and anj wound or excoriation 
mav eventuate in fissure formation The exciting can e is trauma 
most commonh from the passage of a hard scvlnlum and occa 
sionallv from a sharp foreign liodv as a fish bone or the insertion 
of an enema tip 
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Pathology —In o% er 90 ptr cent of the cnses the fissure is situated 
btUveen the radi iting folds at or near the posterior anal commissure 
and gencralK below the }e\el of the ami \ahes The elongated 
crack like appearance of the lesion results from compres'?ion of its 
sides b\ the sphincter muscles Wien the latter are relaxed the 
fissure is demonstrable as an oxal or round ulceration Although 
at first superficial the process max gradualK extend through the 
mucosa to the sphincter muscle and through the deposition of 
fibrous tissue exentuate m the so-called clironic irritable ulcer 
rile latter is frequentiv accompanied at its lower angle bx a skm 
tab or sentinel pile pathognomonic of fissure This stage of 
cbromcitx howexcr is rarelj seen in childhood Infectiou from a 
fissure to adjacent tissues max result m abscess formation and 
subsequent fistula 

Symptomatology —Pain the dominant sjanptom is often excru 
dating in character and out of all projwrtion to the insignificant 
si/e of the lesion the child liecoines afraid to moxe its bowels 
and screams during the act of defecation Occasionalh a drop of 
bright blood is passed with the stool or the latter max be blood 
streaked 

The diagnosis is self-ex ident upon careful examination of the anal 
canal In most instances this max lie performed pamlesslx if the 
child Is placed in the Sims position and the aual structures are 
exposed bx gentlx spreading the buttocks Anesthesm powder 
blowai upon the parts is at times helpful An intractable patient 
max require brief general anesthesia Digital examination is next 
performed to detect am complicating pathologx Complete expo- 
sure of the fissvue vs then obtained bx introducing a small speculum 
such as the Gorsch and placing the slide toward the fissure 

Palliative Treatment —Success in the therapx of fissure depends 
upon rest and drainage The first essential is to obtain soft daih 
evacuation of the boxxels through the administration of a bland diet 
supplemented with agar agar and mineral oil Two to 4 ounc-es 
of w arm olix e oil max 1 e injected into the rectum through a catheter 
before each moxeincnt 1^1 and opium wet dressings or a hot 
Sitz I atlx often relwiv e tl\e yxxw follow, mg defecation In the each 
stages the application of pure ichthxol is frequenth ciiratixt 
Three per cent silxer nitrate solution is also recommended If a 
drop of 10 per cent cocaine is applied first the topical application 
max be made wath onlj slight discomfort Pow dered orthoform or 
anestl osm max also be effcctixe m xerj pamfullesions Undermm 
mg the lesion xxith cither quinine and urea bx droclilonde or anucaine 
IS seldom practical in young cl ildrcn Chronic ulcerations and 
casts accompanied by a sentinel pile are not amenable to palliatixt 
treatment 
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uith a sharp scalpel from the upper eml of the fissure through its 
base and out onto tlie vkin for at least 1 era the external sphincter 
being thereby parth diMcIed (Fig 207) The incision should be 
carried sufficient!} deep to form a smooth groo\e that uiH readilx 
admit the finger into the rectum The mucosal and anal margins 
of the fissure are then exsected and a a aselme gauze dram is in'serted 
The bmiels are mo\ed b} an oil enema on the third da\ and healing 
IS usualh complete b\ the tenth 

ANO-RECTAL nSTULA 

An ano rectal fistula maj be complete or incomplete In the 
former tiiert is a pathologic communication between the skin and 
the anal or rectal canal and in the latter the tract has an orifice at 
one end onl\ The term blind internal fistula designates an in 
complete fistula the ostium being m the ano rectal mucosa and 
blind external fistula implies the sinus opens on!} on the skm 
Since the successful treatment of fistula depends largeh upon 
locating the internal opening the follonang classification is of clinical 
xaluc Innl opening in the onus anorectal openmg at the pecti 
nate line betwten the internal and e\-ternal sphincter and rectal 
opening m the rectum 

Etiology —Although fistui® occur chiefl\ between the third and 
fifth decades children are not mfrequentK affected The condition 
is almost in\ ariabh a sequela of ab«cess formation and the sequence 
of e\ent3 is generallv as folloivs The passage of a hard stool or 
at times a sharp foreign bodv produces a fissure of the ano rectal 
mucosa an 1 infection therefrom to the submucosal and adjacent 
tissues results in abscess formation Rupture of the latter occurs 
spontaneoush through the skm into the bowel or in both directions 
and the contracted wall of the al sccss cavitx forms the fistulous 
tnet 

Pathology —The fistulous tract ib lined with granulations and 
surrounded hj fibrous tissue The suppuratne process \ hich 
e\ entuates in its formation usually dexelops in the triangular space 
behind the anus If rupture occurs through the fissure a blind 
internal fistula results More often howexer the abscess points 
ex'ternally thro igh the skin at or near tlie mid line producing either 
a complete fistula or a blind external fistula (Fig 208) Wien the 
skin is perforated on both sides of the raphe the condition is termed 
a / orscsl oe fi$U la Cutaneous ostia are prone to close and seal the 
opening Wien this occurs a secondarx abscess max form and 
perforate the skm at another site Multiple external openings max 
therebx be produced 

The infection extends at tunes into the ischio-rectal fossa and 
the resulting abscess limited abox e bx the anal fascia and externallx 
36 
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b\ the obtuntor f-iscn points towinl the skm (Refer to IhIiio- 
rcctnl Ab'jccs'i ) If nllonefl to rupture spontniicottsK , the contnet- 
mp V, alls of the nbsc‘c«i'! ca\ it\ ire npt to pro<luce a tortuous fistulous 
tract 

Althoitph lij to 20 per cent of fistulie in achiltsart tuberculous the 
infecting organisms ui ehiUlhooel arc almost uniscrsalK tin cocci 
and bacilli onhinrih composing tlie intestinal flora Hit failure 
of healing in eompleto and blind internal fisttilre results from con- 
tinuous reinfection tbrough the ano-rcctal ostmm Persistence of 
blind external t^pes ma\ he due cither to an imdctectoel fiortal of 
entr% in the rectal mucosi or to a elenscK filirotie tortuous tract 
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inserted into tbe rectum and the solution is then injected through 
the extenial fistulous ostnim A blue stain on the applicator in- 
dicates the presence of a complete fistula (Fig 209) 




Mucosa 

j .iMuscularCoat 
mtfnudinalJ 


dewator am & fascia 
•internal | 

pphinclerani 
-ExternaU 


Tio 209—^1 Complete eubcutanoous^ubmucoiu fi9t\iln B Complclo flatula 
pnaiing (atnad to the external sphincter 


Treatment —Although in rare instances an earlj fi'stiilous tract 
mat be cured through the palhatne injection of escharotics such 



Fio 210 — Probe passed through a fietiihi lierore li) me open the tract 

as Cutler s solution, 95 per cent carbolic or 5 per cent sih er nitrate, 
tlie safest and mo->t satisfactorj treatment is incision and drainage 
The elastic seton ligature is mentioned onij to be tondemned 
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Operation compri«!os inciMon and drainage of the fistula 

CO as to include the opening into ike boirel and all cttllateral bwnrkn 
of the tract Under ether ancsthcbia, the patient is plaml in the 
hthotoini pocitjon ami the sphincter ant is pradtiallv and m(xlor- 
atcl> dilated When an external ostitim occurs, a speculum is intro- 
duced into the rectum and the fistulous tract Is injectetl ^v^th rneth- 
\lcne hlue peroxide solution to determine the site of the internal 
opciiin^r A probe or ^»roo\ed director is then passed through tJie 
fistula and brought out of the antis and the inttixening structures 
are dnided (Tig JIO) \\liilo the margins of the aound are 
rctractctl ii\ Allis clamps, all tissues stainctl I>\ methjlene hlue are 
tnmmctl auaj , including the «km txigcs about fbe external o{>cning 
This IS follow e<l b\ the application of 05 jwr cent phenol, neutralizdl 
with alcohol A catheter is then insertwl well into the rectum and 
the wound is patked with sterile vaseline gauze strips The ilrvss- 
inps are changwl dail>, the IxmeN In-ing movet) on the thinl or 
fourth da\ b\ a warm oil enema injectcsl tlmnigh the catheter. If 
the fistula hab lieen thoroughlv laid oj>en and properl.v drainctl. 
permanent cure will peneralli occur. 

CRY?TITIS. 

The soinilnnar lahcs Ixtwccn the wliimns of Morgagni form 
minute pockets opening upward, termwl the crvpts of Morgagni. 
Normall.v thes an* quite «m ill and .scant ly demonstruhle. When 
o\ erdev elopeci. small iwrticlcs of fectr* or fon ign liodics mas liccoinc 
impactctl in them an«I pitnliKf inflammation. The crvptitis may 
suhside. or e% enluate m ulceration and abscess foniiation and tenni- 
nate in a submucous fistula 

Manx cas<» of <rjptitis in c.irh life arc pnibabli merlookcd at 
the condition oexurs more commonK than the literature would iiidi- 
nitc In the absence of nnite pain and tincsmus, the svmptomt 
of Itching or anal imtabihlj mt* apt to Ik* attnlmtcii to wonns or 
imtating stixils. Digital ex.iinii).ition is often negative and unit ns 
a careful proctosctipic examination is made, the pathologv maj Ik* 
mi'v-Ksl 'rhe WTiter rcccntlv cxaminetl n iluld, ace<\ four v cars, who 
had sufTert*<l from tenesmus ami pruritus ani for two months due 
to an impactttl fruit sce<l in an anal crv 7 >t. (Ilg 211 ) Comphte 
relief followed its removal 

Symptomatology.— DiiKMuling ujKm tlio ncuitv of inflamnntion, 
the svmpfoms niav varv fmm Jantinitiiig jjain and linesmiis to 
tlwisc of itdunc and constipation. an«l tKxa'ioimllv reflex dvsuHn. 
Digital examination mav detett an evpu'itcK teiKler focal 'jK)t or 
be cntml.' negatni. espctixllv if a «ulmuicous simis has fomie<k 
I'mlcr g(Kxl ilhiimnation and thniugh the aid of a fcnestratixl prex*- 
toscotx*. each crvxit should be txanmitsl bv a sluphtnl's trookcil 
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probe Normal m pts are relatn el\ insensitu e md acute tender 
ness indicates inflammation If a sinus has formed the probe will 
readih enter it 

Treatment — Simple inflammatory cr\'ptitismaj be cured through 
the dail\ application of pure lehthj ol to tlie c^^ pt V foreign bod\ 
requires remo\al If a fistula has de\eloped it should be ablated 
by duiding the oxerKing tissue with a bistoury after a probe or 
grooyed director has been inserted into the tract 



PERIANAL PERIRECTAL AND PELVIRECTAL ABSCESS 

Abscesses about the anal canal and rectum occur quite frequently 
m children Their earlj diagnosis and treatment are especially 
important because of the tendency to fistula formation 

Etiology Infection occurs most coramonlj through the ano 
rectal mucosa the primary pathologj being a fissure ulcer or 
cryptitis It may al«o begin m tlit perianal hair follicles or 
sebaceous glands and infrequent causes include perforation of 
the mueo^ bj a sharp foreign body as a fish bone tear, from the 
rough insertion of an enema nozzle ulceration of internal hemor 
rhoals and direct trauma Tlie peKareetal spaces may be my oh ed 
secondarily from a peh ic abscess or rareh from canes of the lower 
y ertebr-e or peh ic bones 

Pathology — I yonphatic estensioiv of the primary infection into 
the cellular tissues results m abscess formation Cultures tliere- 
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from generalh exhibit a jiilxwI infection of stapln loeocci ‘'trepto 
COCCI and B coli the latter occumnp probahU as a complicating 
rather than a caiisatnc organism The pif^ence of gis m the 
abscess is more tominonh due to gas forming organisms than to a 
communication with the liowtl lubtrculoiis abscess sccondar^ 
to pulmonarx or intestinal tuberculosis is \er\ uncommon and 
pnmar% tuberculosis is exccwhngK rare 
depending upon anatomic situ’itum the abscesses mat !«? clas.si- 
ficd as follows 

1 Infrale\ ator ahsc-ess 

(a) Cutaneous 
(i) "Marginal 
(e) Ischiorectal 

2 Supralevator ah cesa 

(а) Retrorectal 

(б) bupcMor pcUirectal 
(c) Interstitial (or imiral) 




Fiq 21'*— tftrous I>pc3 of alwcossr* I Penanal fi maritnal C isrl or»rtal 
D lubmun 19 F aufiralosainr 


InlraleTator Abscesses —Cutaneous Abscess — I he condition re* 
suits from infection of the |>enanal hair rolhcli*s nr schacfoiis glands 
\Ithoiigh cs'ontialh a folliculitis the subcutaneous tissues Iln^ 
become secondaril\ in\oI\«l Coagulation and stcriliratioii of tacli 
furuncle with the endotherm iiotallc is perhaps the liest form of 
treatment \ common practice consists of cleansing the parts with 
alcohol and puncturing each ab'orss svjtli a sharp toothpick pre« 
\ioiish dippixl in ho per (vnt carlmlic acid and appUmg hot Ixiric 
acid compresses Incision and drainage is less satisfactor% anil ma\ 
spread the mfc*ctinn 
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Marginal Abscess — The process is a circumscribed collection of 
pus just beneath the skin at the anal margin Tlie infection usually 
results from a fissure and the abscess commonly de\elops postero 
lateral to the anus Ihe pus tends to burrow upward beneath 
the mucocutaneous lining of the anal canal and unless eyacuated 
ma> rupture m one of three wa\s b\ drainage through the Sssure 
resulting lu a blind internal fistula through the ■=^kin producing an 
eKtcrnai fistula or spread beneath the fascia to the ischiorectal fossa 
^ynipiovuitologij —'Tht mflammatorv process generallv develops 
siiddenK and the on«et mat be accompanied bj a chill followed 
bv ptrexia and malai'^e A localized swelling is soon manifested 



postero-lateral to the anus In unusual cases the abscess develops 
entirely witlim the anal canal and is onh demonstrable bj digital 
examination A slow dev eloping abscess suggests tuberculosis 
Treatment —This coinpri'es adequate incision and drainage pref 
erablv under ether narcosis Local anesthesia through novocaine 
infiltration or etlu I chloride freezing is unsatisfactorv After steril 
izing the area with 3 5 per cent tincture of iodine followed b\ 
alcohol a T shaped incision is made as follows The first incision 
over the dome of the abscess is made parallel to the external sphmc 
ter the second being at a right angle from the center of the first 
(Fig 213) After the pus h'Ui been evacuated tliecavitj lasponged 
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thereb\ producing -i bliml internal fistiih frequenth per 

foration occurs througli the bkm near the anus and a complete or 
Wind e\temal fistula folloa\s ^^he^ the drainage is insufficient 
multiple perforations ma\ occur m the ano-perineal skin The 
mucosal perforation howeaer is generalU sohtarj At times a 
u ell-de\ eloped abscess m one fossa spreads to the opposite side 
through the posterior cellular space between the sphincters and a 
horseshoe fistula ma\ dexelop therefrom Lntreated ischiorectal 
absces'jcs practiealli alaaxs exentuate in chronic fistula 

The microorganisms commonlx present in ischiorectal abscess 
parallel those of the intestinal flora btaphvlococci streptococci 
and B coli predominate Manx anaerobes including the \NeIeh 
bacillus Diplococctis remfonnis Staplixlococcus parxulua and black 
pigment producing bacilli max also lie present The anaerobic 
flora account for the gas foul oilor and protcolstic digestion of fat 
so frequentlx exhibited 

'^ynptonakhgy — Ihe s^mptoms are those of focal suppuration 
local pam chilliness pxrexia sxxeatmg an 1 Icukocxtosis Thepam 
IS throbbing m character x\ orst at night and is accentuated bx sitting 
or defecation Since the abscess begins in the deeper parts there 
max be no external exirftnce of its presence for sexeral daxs LIti 
matelj the fossa becomes indurated and the oxerljing skin red iiot 
and tender Carix digital examination xxill often elicit a tender 
spot and at times a fluctuate bulging A preexisting historx of 
fissure IS seldom obtained in childhood 

Prognosis — 1 arlj surgical mterxention mil usually resultmcure 
^»eglected cases almost inxanabix result m the formation of one or 
more chronic fistulse 

Treatment —Tins comprises prompt incision and adequate dram 
age of the abscess caxitx Under general anesthesia and with the 
patient in the hthotomx position a wide mcision is made from before 
backward parallel to and outside of the external sphincter It is 
adxasable to supplement this bx a -second incision made at right 
angles from its center and directetl outward thus forming a T 
(Fig 213 ) This radicle tx-pe of incision affords adequate exposure 
and permits of good drainage 

The abscess cax itx should be thoroughh explored with the finger 
and all necrotic trabeculas broken doxxn m order to concert the 
multiple pus pockets into one caxitx The latter is sponged drj 
swabbed with 9o per cent phenol followed bv alcoliol and lightlx 
filled with xasel ne gauze strips The error of picking rather than 
draining tl e cax itx fax ors sinus formation Ihe sphincter is then 
graduallx dilated to permit of the pas'^age of gas The drams are 
remoxed on the third or fourth dax at which time the caxitx is 
irrigated xnth Dakins solution Dailx irrigations and the replace- 



570 


THE RECTUM A\D A\ US 


ment of ^aselIne drams are continued until heilmg occurs A 
change of dressmgs followed a Sitz bitb after e^ch bond move- 
ment is \erN comforting 

TVTien abscesses are pre^nt in both fossa? the parallel portion 
of the T incision o\ er the more swollen side is prolonged backward 
to the mid line at the coccv-? A shorter antero-posterior incision 
IS made on the opposite side so as to a\ oid dividing the posterior 
raphe 

Supralevator Abscesses —Accumulations of pus m the perirectal 
space between the peritoneum above and the levator am below ire 
of rire occurrence Ihe abscess ma\ be situated either anterior or 
posterior to the rectum in the supenor peUirectil or retrorectal 
space respectn eh orilevdop in the rectal wall between the mucosa 
and musciilans 

Superior Pelvirectal Abscess Infection of the anterior spice 
generalb occurs through the rectal wall from ulceration or mjurv 
b\ a foreign bod\ The abscess roav rupture into the rectum or 
burrow upward and either perforate the pelv ic peritoneum or point 
m the inguinal region 

Symplomatoh<}y Tlie svmptoroi are those of a deep-seated 
ibscess Pam and throbbing in the rectum accorapinied bv chilli 
ness pvrexn and leiAocvtosis DigitaJevanimation usualh reveals 
a tender boggv swelling in the anterior rectil wall 

Treatment —This comprises incision ind drainage of the abscess 
through the ischiorectal fossa Drainage through the rectal wall 
lb madsisahle as a permanent fistula mav result 

Ketrorectal Abscess —Infection miv occur from the rectal wall 
through the Ivmphatics or the abscess mav be <=econdarv to osteo- 
mvelitis of the vertebne or pelvic bones In the latter instance 
tuberculosis should be su‘?picioned 

Symptomatoiogy — Tlie sviuptoms mav van from a sense of ful 
ness in the rectum to those of sev ere pam and throbbing Bogginess 
or fluctuation of the postenor rectal wall is readdv demonstrable hv 
digital e'^amination Roentgenoli^ic eaaramation of the lower v er 
tebne and pelv ic bones is indicated in obscure cases 

Treatment —Incision and drainage of the ab cess is prefervblv 
performed through the ischiorectal fossa \ crescentic incision 
between the anus nnd cocevx is ill adv i^ed as the att-icliment of the 
sphincter is therebv impaired 

Interstitial er Mural Abscess —The abscess usuallv develops m the 
lower portion of the rectum m the submucous ti>sue between the 
mucosa and musctilaris In rare instances the process pursues a 
subacute or chronic course 

Symptomatology —The svmptoras van from a sen«e of fulness in 
the rectum to acute pain and throbbing Lpon digital examination 
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the boggj swelling is readilj palpable, most commonK m the 
lateral rectal wall Spontaneous rupture max occur at the pecti- 
nate line, followed b\ the discharge of considerable pus 

TTcaimeTit —This consists of incision and drainage of the abscess 
through the rectum Following dilatation of the sphincter, the 
mucosa is dnided for the full length of the abscess and the pus 
esacuated A portion of the mucosal margins is then trimmed 
awa> to permit of adequate drainage After securing hemostasis 
a No 20 F. catheter, surrounded bj \aseline gauze, is inserted into 
the rectum well aboie the wound The bowels are raoied on the 
fourth postoperatne daj b\ administenng a milk and molasses 
enema tlirough the catheter The latter is usualK expelled w ith the 
enema and no further treatment is required bejond regulation of 
the bowels 



CHAPTER \\\U 


THE TE'^ULE GENITALIA. 

\p\RT from infections the female gemtalia of children are IittJe 
affected b\ di-^ase Thia is especialh true if the pre«entation is 
limited to surgical entities It is not until the induidual parses 
puberU that maladies associated with maturation and pregnanci 
are encountered For the sake of coraplettness howei er the organs 
constituting the tract mil be bnefli re\ leiied 


THE WhYA 

Anomalies m structure ma\ \ar\ from total absence to congenital 
defects The former condition is often associated with fault% 
deaelopment of the bladder and rectum 

AKOMALtES OF THE VULVA 

Atresia of the vulva is usualh due to adherence of the labia majora 
and minora as a result of either fetal or postnatal \ uKatis with sub- 
sequent adhesion formation If manual '^paration of the lahia is 
ineffectual the adhesions will ha\e to be incised Lsualh a small 
opening is present m the region of the chtons through which urine 
and >agmal secretions pass Tlie incision mat be made with a 
guide passed through this aperture 

An mfantile vulva mat persist through adolescence Lnderde- 
telopment of the internal genitalia is usualK associated ttith the 
condition 

Double vulva is a decided rant' One obsert er reported such a 
case in a woman who gate birth to a child through each opening 

The labia majora and minora mat etidenee t^mne degrees 
of structural change and mat be atrophic or ht pertrophic The 
latter condition is comraonlt «!een as a racial chanctcristic m the 
Hottentots 

The clitoris mat be nidimentart or hvpertrophied The httcr 
condition is u ualh as‘«>ciated with hermaphroditic changes and 
mat be congenital or acquired burgical interteution is ‘some- 
times necessart in the plastic repair for final anatomic sev deter 
mmation 
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Bifid clitoris lb cliieflj seen in association -111111 extrophj of the 
bladder and epispadias Its correction represents a step in the 
plastic repair of the more important wrogenital defect 


THE HYMEN 

MALFORMATIONS OF THE HYMEN 

Milformations are relati\el\ common The thin fibro elastic 
perforated membrane representing a cloacal lestige is subject to 
inanj larntions in structure Imperforate h\men is of no conse 
quence m mfanc\ and ma\ pass unnoticed until pube^t^ The 
absence of an opening into the \agma m the clnld is actuallv a 
protection against \aginitis 

'\^lth the onset of menstruation and the accumulation of men 
strual blood behind the impenetrable barrier sjmptoms evidence 
themselves either in the form of loner abdominal cramps tume 
faction or unnarj difficulties The entrapped blood ma> assume 
such volume as to obstruct the unnan lion bv pressure on the 
urethra or lead to constipation bv pressure postenorlv on the 
rectmn Dvsuna difHcnUv m urination and even paradoxical 
mcontmence of a chronically distended bladder may occur 

Physical examination of the aldomen may reveal a hvpogastiie 
mass representing either a distended bladder or hematocolpos 
Inspection of the external gemtaha will reveal the tense bulging 
hymen and rectal examination mil confirm the presence of a cvstic 
pel\ ic mass ‘Adhesions of the labia nunora mav lead to a mistaken 
diagnosis 

Treatment —Incision of tlie hymen generally results in tl e mi 
mediate relief of svmptoms. In some ca'ses however the long 
standing obstruction to unnarv outfl m produces the picture of 
V esical neck obstruction characterized bv ihstended bladder dilated 
ureters and a varv ing degree of hvdronephrosis either with or with 
out superimposed urinary tract infection Treatment of such con 
ditiovv:. must be cowtuvued followruig the iticvsiou ot the hvmen 
(Refer to the chapter on Unnarv Obstruction ) 

Absence of the Hymen hardh ev er occurs and in suspected c ises 
careful inspection of the area will nsualK reveal some remnants of 
the fibromuscular membrane The form of the hvmen mav be 
that of a membrane with numerous openings the cribriform tv^ve 
or it may be circular or eccentric or divided into two halves as a 
septate membrane Such fioduigs ate of little concern unless an 
acute or persistent v aginitis assumes such sev enty as to make more 
adequate drainage necessarv In such an event incision and the 
creation of an adequate channel is indicated 
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iiifiaminaton reaction In certain instances, debilitj maA account 
for ^ aginal discliargc 

Symptomatology — Tlie symptoms include s^\ellmg and redness of 
tbe labia, ve'^tibule and \agma Tlie discharge may be a thin, 
Materj mucoid material, or it may be creamy thick in consistency 
Hxtension of the infection to the urethra mil cause dvsuria and 
frequency of micturition, oibile failure to keep the area clean mil 
produce \ ar\ ing degrees of skin excotiation 

Diagnosis —Diagnosis lies in microscopic examination of the secre- 
tion and in the clmic.il course The non-specific t\ pe has none of 
the extreme contagiousness of the gonorrheal type The latter 
tends to extend into the aagma and cervix while the former type 
is generalh localized to the \iil\a 

Treatment —Treatment is directed at removal of the cause The 
parts may be kept clean by frequent lavage mth 1 to 5000 potas- 
sium permanganate solution or 1 to 10 ODD bichloride of mercury 
\ 5 per cent solution of freshly prepared argvToI mav be introduced 
into tlie \ agma through a small catheter passed through the In men- 
eal aperture The surrounding skin may be protected b\ a layer of 
bone or zinc oxide ointment 

Herpetic Vulvitis —Herpetic ^lll^ltl^, analogous to aphthous sto- 
matitis, mav occur m the exanthemata notably varicella Secon- 
dary infection may be engrafted on these '*ites of lowered mucosal 
resistance 

Diphthentic Yulvo-vagirabs —Diphtheritic xiilvo-xagmitis may 
occur either w ith or w itbout a similar infection of the nasophan nx 
A gravish or yellow membrane mav cover the red edematous 
mucous membranes of the x ul\ a aiul v agma 1 re vtment comprises 
the administration of diphtheria antitoxin and local irrigations with 
antiseptics 

Abscess of the Vulva —Abscess of the xaiK a, as a result of trauma 
or as a sequela of sev ere infection, mav demand incision and drainage 
if the conservative application of wet dressings is meJTectiial 

Erysipelas of the Vulva — Drvsipehs of the vaiKa occairs in the 
clelwUtwteyl ot wegkctecl clwld It iwwiufests itself b\ ceduess aiul 
edema of the labia, burning, and evidence of svstenne toxemn 
Treatment is supportn c with local therapy to keep the parts clean 
Ilecentiv Iieav y doses of uItra-\ lolet light hav e been used e/Tectiv elv 
to check erysipelas Serum also has its proponents and very 
recently svmthetic antistreptococcus dves for oral subcutaneous and 
intrav enous use hav e been tned Pinal acceptance must be deferred 
until sufficient chtucal evidence of the effectiveness is obtained 
At times the infection mav lie extremely virulent with rapid exten- 
sion through the vagina, the utenne cavity and Fallopian tubes into 
the peritoneal cavity with resulting fatal peritonitis 
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Complications —These ire rclativeU infrequent and ma> include 
inguinal adenitis \nth or without suppuration or bubo formation 
urethritis or p\ donephritis proctitis salpingitis or pehac peritonitib 
gonorrheal ophthalmia arthritis endocarditis or meningitis Harris 
and Berman (1934) reconled 34 cases of gonorrheal peritonitis in 
^ oung girls m addition to 2 of their on n A 50 per cent mortality 
attended operatn e measures as compared to 24 per cent n ith con 
ser\ati%e therap^ (the latter appears especialh high) 

Treatment —The therapv of gonorrheal \ul\o-\agmitis should be 
twofold A rigid jirophxlaetie regime will minimize the spread of 
the infection in hospitals schools and homes Routine %aginal 
smears on admission ami weekU examinations thereafter are 
practised in well organizeil institutions caring for children In 
prnate practice eier\ aagnial dischai^te should be evamiucd and 
the parents carefulh instructed m the care of clothes utensils and 
possible contacts with other children WTioever is entnitsed with 
the care of children mother nurse or teacher should be instructed 
m the nature course an<l significance of the disease for onls m this 
wav can epidemics he avoided 

General therapv follows along lines similar to those ftireadv laid 
down for nonspecific vaginitis Specific measures include twate- 
dailv douches of 1 to 50(W potassium permanganate or 1 to 10 000 
bichloride of mtrcurv solution using a small catheter for vaginal 
irrigation Follow ing this 10 per cent argvTol 5 per cent neosilv ol 
1 per cent protargol or 1 per cent mercurochrome solution is intro 
duced into the vagina and a protective vailva pad applied The 
instillation is best carried out with the child Ijang on her back 
hip's elev ated and thighs flexed acutely on the trunk This position 
not onlj facilitates administration of the drug but keep-? it in contact 
w ith the greatest surface area for the longest time The drugs that 
hav e been used are legion in the form ot solutions suppositories or 
jellies 

Fever therapj produced In foreign protein injections (milk aolan 
tv photd) or bv artificial means (baths thermal boxes) hav e been used 
to distinct advantage b> some The rationale of the procedure 
lies in the optimum bacteriostatic and bacteriocidal temperatures 
for the g( nococcus 

\ accine therapy using filtrates of the gonococcus has been lauded 
bj some while others see httle value in its use Lems (1933) sug 
gested the use of estrogenic substance m the form of theelm and 
reported good results Numerous reports have subsequenth been 
ma k on this and other female sex hormones ';ome laudatorv others 
frankly derogaforv The rationale for such endocrine therapv lies 
in the fact that hormonal elaboration bv the maturing ovarian 
follicle produces v agmai epithelial proliferation The delicate cells 
37 



578 


THE FEMALE GEM T All \ 


with cleeph staining nuclei ire comerted into harch stratified 
squamous epithelium 

The ovarian follicular hormone (theelin, amniotm) maj bt gnen 
oralK subcutaneoush or in the form of aaginal suppositories 
Do-^age, calculated in rat units, must be adjusted to the mdmdual 
patient s response to theraps as noted clmicalK and through the 
medium of microscopic studies of \ aginal c\ tolog\ and Inctenologj 
The subject of gonorrheal vuho \aginitis is a complex one and 
its clarification remains a problem of the future JBenson and 
Steer (1937) ha^e re\iewed the extensive literature and note con- 
siderable confusion in reported ob«erv ations on the efficacv of an\ 
particular therapv and the criteria of cure 
Treatment should he carried on bev ond the date of cessation of 
vaginal discharge Inder no circumstances should the child be 
discharged as cured unless she has been free of v aginal discharge for 
at least three months with repeatedh negative smears Tlie disease 
IS characterized bv remissions and exacerbations ond this fact should 
guard the phj sician m judging the value of anv particular therapeutic 
agent as well as the permanencj of cure 

TUMORS OF THE VULVA AND VAGINA 
New growths of the vulva and vagina are rare Wartv excres- 
cences are readilj amenable to cauterization either with chemical 
caustics such as silv er nitrate or trichloracetic acid, or the spark-gap 
electrode 

Vaginal Poljps are occasionallv found m children Their dis- 
coverv usuallv follows upon the investigation of vaginal bleeding 
The polvp mav be removed, depending upon its accessibilitv , with 
a snare or bv applving a loop ligature to its base and either ampu 
tating the polv poid mass or alfow ing it to slough off 
Bemgn Tumors that have been reported include evsts, fibromata 
andmvomata "Malignant tumors are fortunatclj rare Isolated 
cases of sarcoma or carcinoma have been reported and sarcoma of 
the vagina apparentlv occurs more often m children under five 
jears than m adults Mergelsberg (1913) collected 37 cases of 
malignancv m children from the literature Paginal bleeding and 
the rapiditv of extension to adjacent tissues characterize their pres- 
ence Ulceration is a prominent svmptom while cachexia appears 
late in the disease Cliorioepithelioma has been seen m a few 
instances in girls at or about pubertv AMien recognized the con- 
dition is usuallv too late for am surgical intervention 
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THE UTERUS 

Anoimlies of the uterus are frequent esptciallv in a'ssociation 
•ttith malde\ elopinent in other structures of the penital or urologic 
tract The organ ma\ be ilisent rudimentarj infantile or inal 
dev eloped 

ANOMALIES OP THE UTERUS 

Uterus Umcomus represents an organ in which a single horn has 
developed v\ hile the btrommte uterus represents a tv\ o horned organ 
m which the duct segments have failed to fuse The double uterus 
or vtcTus duJelphys represents tbe extreme of this condition Rarelj 
IS an accessorv uterus discovered All of the above anomalies are 
merelv of academic interest since their presence is noted onl^ at 
the time of laparotomv or at postmortem Disturbances m men 
stniation call the pediatrician s attention to the possibility of their 
existence 

Prolapse of the Uterus has been noted in the new born and in 
earlv mfanev Spina bifida a concomitant finding in over 80 per 
cent of the cases has been considertxl a causal factor on the basis 
tf disturbed innervation of the pelvic supporting musculature 
Other possible etiologic factors include malnutrition \ isceroptosis 
congenital widening of the genital hiatus and oversized pelvis 
Treatment is conserv ativ e until the child js older Tampons or 
packs mav be used for «upport 

Hematometra results from the retention of menstrual products 
over a prolonged period of time due to atresia of the vagina or an 
imperforate In men Removal of the cause results m cure 

INFECTIONS or THE UTERUS 

Primarv infections of the utcnia are rare socondarv involvement 
may follow from an infective pjogemc or tuberculous process in 
the pelvis or hallopian tubes Ascending infections from thevagina 
mav involve the uterine cavitv The latter is rehtnilv resistant 
to the gonocoexus (Refer to Gonococcus Peritonitis ) 

TUMORS or THE UTERUS 

Tumors of the uterus are uncommon Fibromv omata arc seldom 
seen even at tbe autopsv table The malignant growths are chiefly 
sarcomatous McLtaii (192’) feund 12 reported cases in the 
literature several with involvement of loth uterus and vagina 
Like other juvenile malignancies these tumors are usually beyond 
surgical mterv ention Deep roentgen rav therapv m radio-sensitiv e 
growths is effective in tempowrilv reducing their size as well as in 
arresting hemorrhage 
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THE FALLOPIAN TUBES 

^ a^^ mg degrees of malformation ma^ occur One or both tubes 
maj be absent or be represented b\ a fibrous cord or thev maj be 
extremeh long and tortuous Such anoimhes together with mil 
formations of the mfundibul'ir end represent etiologic factors m 
later sterilitv and ectopic gestation The incidence of tubal mfec 
tion ra earh life is comparatneh uncommon Tuberculous salpm 
gitis IS almost alw a\ s secondaia to intestinal or peritoneal in\ ol\ e- 
ment Gonococcal infection is usualh localized to the \ uh a and 
\ agma and salpingitis or p\ osalpinx similar to the adult t\'pe seldom 
eaentuates (Fig 17^) 


THE OVARIES 

•\nomalies of the organs max be repre ented in total absence 
atrophj hxpertrophx supemumerarx or congenital displacement 
Displacement assumes significance when the oxarj is included 
m an inguinal or femoral hernia Twisting and ultimate strangu 
lation of the ectopic oxarx max occur exhibited bx paiii sxxellmg 
and sxstemic reaction Reduction of the displacement genenllx 
results m relief of sxmptoms This max be carried out bx digital 
manipulation or at tlie tune of opentixe repair of the hernia 

Aberrant ovanan tissue has been found attached to peritoneum 
omentum and intestine Such tissue is said to be more susceptible 
to malignancj and also accounts for the rare cases of pregnancx or 
continued menstruation after bilateral oophorectomx has been 
performed 

OVARIAN TUMORS 

Cx Stic and solid tumors of the ox arx are among the more common 
abdominal growths of childhood Approximatelx one-lnlf are sim 
pie cx stomas or dermoids xxliile the remainder are teratoma sarcoma 
or rarelx carcinoma 

Although the term dermoid designates a tumor corapo ed solelx 
of epiblastic tissue no oxarian tumor containing onlx ectodermic 
elements has exer been desenbed Through common usage the 
term is applied to a large class of cxstic tumors in which epiblastic 
derix atix es predominate and the maligmncx potential is exceedinglx 
slight \Mien the tumor contains a large proportion of embrxonal 
cells and for this reason is peculnrlj prone to malignancx it is 
called teratoma 

Etiology The origin of these tumors Ins aroused much coiitro 
xersx \\ aldex er and lems contend thex are oxigeiuc rolinheim 
that tbex arise from earlx ectodermal inclusions and Kromer that 
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tl are of o\arian origin the ostic element coming from the 
follicle hkI the tis'^ue elements from the ovule Tlie c\stic tvpes 
(dermoids) are more common and are seldom subject to malignancv 
(Evv mg estimates the rate at 3 per cent ) 

SysaptoTnatology — Ti e tamora Hia% be congemtal or occur at 
an\ age and are occasionallv bilateral Swelling in the loner 
abdomen generalK attracts attention to the condition (Fig 214 ) 
In some instances however pain from torsion of the pedicle is the 
first sv mptom Such cases are frequentlv mistaken for acute appen 
dicitis Simple evsts mav attain tremendous size and even cause 
respiratorv embarrassment Malignant tumors are less subject to 
massive growth and often remain asvraptomatic until progressive 
anemia and loss of weight occur In older children an ovarian 
tumor mav produce signs of precocious sexual development 
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Diagnosis —The diagnosis nt times is puzzling \ evst with a 
long pedicle mav lie entireJv above the pelvis and be mistaken for 
a mesenteric evst or In dronephrosis Bimanual examination mth 
one finger in the rectum is often helpful m the differential diagno is 
Huge ov sts mav simulate asates or tuberculous peritonitis In tl e 
presence of free fluid the summit of the alxiomen is tvmpamtic 
whereas m cvstic accuraulatuns it is flat Roentgen examination 
after an ojaciue meal will often determine the reJationsIiip of the 
mass to the viscera Lrognphv will as i t in the difTcrentiation 
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from renal \ c\atoma with torsion of the pedicle ma\ 

mimic acute appendicitis The pre^nce of a mass immediateh 
following the onset of s\mptoma excludes the appendtx 

Treatment —C\stectom\ is indicated for benign tumors In 
operatmg for acute appendiatis m girls the pehis should alwa\s 
be explored for the possibilitx of a c\st if the appendix is found 
normal The therap\ of mabgnant growths cliiefl% sarcoma, is 
discouraging becau'se recognition of the condition occurs at a late 
stage Radiation as a pre- and postoperatne measure should l>e 
considered Extirpation of the growth is indicated whene\er 
possible 

VAGINAI. BLEEDING 

Flow of blood from the \agina in childhood should demand earl\ 
and thorough imestigation It niai result from inflammatory 
ulceration of the \ail\ a \ agina or cer\ ix or follow local trauma It 
ma\ also be the first «ign of an uterine or oianan tumor, or be due 
to a hemorrhagic diathesis or occur ivithout an\ e%adent pathologj 
Such mstances are usualK referred to as precocious menstruation 
with or without other evidences of sexual roaldev elopment Ovarian 
or adrenal tumors «hou]d be sought 
The treatment of genital hemorrhage depends upon the cause of 
the condition 
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Hernia is a common condition in lnfa^c^ and childhood An 
incidence of 0 8 per cent w IS reported bj Patterson and Gra^ (1927) 
who reviewed the case histones of 130 343 children vinder five >ear» 
of age The follow mg varieties merit special emphasis (I) Umbih 
cal ( 2 ) inguinal (3) incisional (4) femoral and (5) diaphragmatic 
Rare forms w ill be only brie/Ii discussed 
Historical— The term rupture has probably descended from 
the time of Galen who taught that hernia w as due to a nipture of 
the peritoneum For centuries vanous bandage supports were 
worn Gordon (1300) emplojed an iron truss and Le Qum (16'’8) 
introduced the steel t^pe During the eighteenth centurv Littre 
Petit Gimbernat Camper and Ricliter reined interest m hernia 
and contributed i aluable anatomic 1 now lodge 
Modern thenpj dates from 1880 wlien free e'cposure and plastic 
repair were advocated Bassuu published hia classical inguinal 
herniotomi m 1888 and a ^ear later Halsted advocated extra 
nponeurotic transplantation of the cord ^\ol^^e^ (1892) mcised 
the rectus sheath and and ored the muscle to Poupart s ligament 
Andrews (1898) recoroinendcd imbrication of the transversahs 
aponeurosis and Bloodgooil (1898) advocated transplantation of 
the rectus muscle in certain t j pes 
Hemiotomj without transplantation of the cord was first advo- 
cated bv Colej (1895) and FergU'^n (1899) This is the present 
dav operation of choice for indirect hernia m children It is also 
indicated when the comhtion la associated with maldescent of the 
testis 

Fascial suture was suggested i\lac\rthur (1901) who em 
plojed a strip of the external oblique aponeurosis The real value 
of living fascial suture for repair was further emphasized by Galhe 
and LeMesuner (1921) who recommended that strips be taken 
from the fascia lata Although this technic with certain modifica 
tions IS of special value in the treatment of large direct and recur 
rent herni-e it is rarelv indicated in diildren 

Certain cures following the injection of astringents have recently 
been published Such procedures are potentially dangerous and 
are not recommended 


( 583 ) 
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A Ana/omic Ciasfificaiton 

1 Umbilicil 

2 Inguiml 

3 Incjsionnl postopemtn e or ^ entral 

4 I emonl 

5 I pigastnc 

0 "Miscellaneous rare forms including 

(«) Bnphragm'itic 
(6) Literal ■ventral 
(c) Lumbar 
(1) Obtumtor 

(e) bciatit 

(f) Perineal 
(jl Pudendil 

7 Internal hernia 

Tlic foregoing ire arranged in order of their incidence in cnrl\ life 
B Accordirtff fo Contenh 

1 Omental hernia 

2 Intestinal hernia or enterocele 

1 Hernia of the bladder 

4 'jluhng hernia of the colon 

Although ever, abdominil oiTtaii except the pancreas and liver 
1 IS been ^un<l m some form of hemn the foregoing comprise tl e 
usinl varieties 

C Chnml Types 

1 nedueiblo hernn 

2 Irreducible hernia 
Complications of irreducible lurnii 

(o) Obstructed hemn 
(6) Inflimed hernia 
(c) Strangulated liernn 

CLINICAL TYPES OF HERNIA 

1 Reducible Hem^ —This term is ipphed to iU t\pes of lierniaj 
whose contents are repliceablc within the abdomen either bv posture 
or light taxis The vast majontv of hernite m childhood arc of 
this t\ pe 

2 Lreducible Hernia —Although the hemiil contents arc not 
replaceable tl e term implies the preservation of normal function 
and MscuHr competenev of the bowel Tlie irretlucibihtv is gener 
allv caused bv omentil adhesions to the will rntlier thin nir 
rowne'ss of the hernial aperture Shchng hemn is ihvavs pirtnilv 
irreducible 

(«) Obstructed Hernia —The cbstruction io the passage of feces 
and gas results from fecil impaction without circiilitorv interference 
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Although of frequent occurrence m elderly patients with irreducible 
hernia, the complication rarely develops m early life 
Sympiomatology —The onset is gradual with progressiv e constipa- 
tion eventuating m obstruction so that neither feces nor gas is 
passed Abdominal distention follows but nausea and vomiting 
are usuallj late sjmptonis The ol»tructed hernial mass is not 
tender or onlj slightlj so Tlie development of acute tenderness 
indicates inflammation or strangulation and demands immediate 
operation 

Ireatineni — Repeated enematn generally relieve the obstruction 
Taxis and cathartics are dangerous Obstinate obstruction usinllj 
denotes circulatorj interference and prompt surgerj becomes 
imperative 

An obstructed hernia is sometimes referred to as an “incarcerated 
hernia ' The latter term is looselj applied to anj complication of 
hernia varving from irreducibihtj to strangulation Tins lack of 
specific definition should preclude its usage 
(6) Inflamed Henna —The condition ensues when the contents 
become inflamed The pathology is in renlit> a localized peritonitis 
and the process mav be acute or extremely mild The former is 
unusual in childhood and the inflammation is generally slight and 
unaccompanied by focal symptoms of pain or tenderness The 
occasional presence of omental adllc^lons is an evidence of prevaous 
mild inflammation without sjmptoms 
Inflammation of the sac contents results at times from trauma or 
an ill-fitting truss and in rare instances from enteritis, tuberculosis 
or appendicitis The symptoms of focal pain and tenderness depend 
upon the acuitv of the process 

Treatment —This comprises rest in bed and the application of an 
ice-bag to the parts Lnless the inflammation subsides promptly , 
operation should not be delajed the differential diagnosis of xnfiavied 
herma from beginning strangulation is a dangermis refinement 

(c) Strangulated Hernia — Circulatory damage is the basic factor 
in strangulation Although the vascular incompetency may con- 
cern only the omentum, the term “strangulated hernia,” through 
common usage, implies intestinal damage Tlie latter seldom 
occurs m children because the surrounding structures are soft and 
elastic 

Pathology —The dominant elements are v ascular thrombosis and 
tissue necrosis ^Yhen confined to the omentum, the latter becomes 
dark in color, tenselv edematous and surrounded by turbid exudate, 
the end result being a local peritonitis of the sac The pathology 
of strangulated intestine is descnbed under Intestinal Obstruction 
Symptomatology —It should be empliasized that an anatomic and 
pathologic diagnosis between inflamed, obstructed and strangulated 
hernia is frequently impossible Any hernia w hich suddenly becomes 
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larger and irreducible tense and tender and ^faich is accompanie<I 
by abdominal pain nausea and \omiting should be considered 
strangulated and imperati\elj operable ihe same rule applies to 
all cases in which there is the slightest doubt as to \ascvilar com 
petenej Procrastination is inexcusable and extremely dangerous 
yrcatowi/ —I his comprises immediate operation A\hen the 
omentum IS inN ol\ ed the structure should be sufficient^ withdrawn 
to inspect the line of demarcation The thrombotic area is best 
resected at least 1 cm proximal to the zone of strangulation and 
the stump ligated nith plain cat gut chain sutures Meticulous 
hemostasis is imperatne as omental bleeding is unfavorable to clot 
ting The treatment of strangulated intestine is described under 
Intestinal Obstruction 


UMBILICAL HERNIA 

Hernia at the umbilicus occurs frequenth in earl^ life The 
cases maj be di\ ided into three groups (1) Henna into tlie umbih 
cal cord (2) infantile or acquired hemn and (3) adult umbilical 
lernia The first t«o art admittedly due to congenital develop- 
mental defects and the adult type being anatomicalh identical 
with the infantile also stronglv suggests a congenital origin 
Dexelopment of the Umbibcus —During early fetal development 
the lower ileum and cecum are contained vnthm the cord outside 
of the abdominal cav ity being later withdrawm into the abdomen 
The peritoneal covenng extending into the cord is al«o retracted 
and at birth presents as a slight depression at tho umbilical ring 
Defective withdrawal into the abdominal cavity of either the viscera 
or peritoneum ev entuates in hernia into the cord 
Mter ligation of the cord the umbilical ring closes as follows 
The stump covered by amnion dries and sloughs off and the granu 
lating area becomes epithelialized the superficial fascia transv ersahs 
fascia and peritoneum fuse with the skin and produce the thin 
ncatnx which normally covers the umbilical nng at the latter site 
the rectus sheaths do not quite come into contact Fibrous oblitera 
tion of the hvpogastric arteries and urachus strengthens the lower 
half of the ring and tends to pucker the umbilicus inward whereas 
obliteration of the large umbilical vem leaves a definite weakened 
area in the upper portion It is through this hiatus formerlv 
occupied by the umbilical vein that infantile and adult tvpes of 
umbilical hernia ev aginate the rounded protnision appearing aborc 
the cicatricial depression 

The Sac —The hernial sac of pcntoneiim js fused w ith the attemi 
ated fibers of the transv ersalis and superficial fasen Tliroiigh 
absence of subcutaneous fnt the overlving skin is al o intimatelv 
associated with the sac and forms its mam covering Thus at 
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operation, the thin A\all appears to consist onlv of skin and j)erito- 
neum The contents are conimon]ji omentum, occasionally a loop 
of small intestine, and infrequently a portion of the transv erse colon. 

Clinical Vaneties of Umbilical Hernia. 

Hernia Into the Cord.— This tj-pe, also termed congenital hernia, 
is fortunately rare, the incidence ratio being about 1 to 5184 births 
(Lindfors) Tlie rope-hke umbilical cord which normally emerges 
from a small na\el opening is replaced bj a funnel-shaped defect 
through which \iscera may protrude into the cord, clearly Msible 
within the greenish-w hite transparent amniotic co\ ering. 
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The hernia may ^ ary m size from a small bulging at the base of 
the cord to complete e^entrat^on Erery lunbibcal cord which is 
swollen at the navel attachment should be carefully- examined lest its 
ligation include intestme; strangulation produced thereby will result 
m death or fecal fistula The hernia generally contains coils of 
■small gut but m extreme types practically e\ery nlKlominal organ 
except the pancreas may participate in the e\eiitration. (I'ig 215) 
Spontaneous rupture of tlie sac w ith resulting en-'Cerat ion may occur 
during deb^e^^ or from subsequent infection The infants ace 
frequently premature and often exhibit other abnormalities 

Prognosis.— The outc-ome depends chiefly uimn the ilegree of 
Jierniation and the promptness of surgical intcr\entinn ^Iany 
ca«=es of motlerate si/e reto\cr if operation is performed within a 
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lev. hours of birth Extreme cases of eventration which are not 
subject to repair rareb survive death geiieralh occurs vnthm ten 
da\ s from ev isceration necrosis peritonitis or sepsis 

Treatment — Vfter the umbilical cord Ins been ligated and ampu 
tated distal to the sac the infant should be wrapped m a sterile 
si eet and be referred to the surgeon for immediate operation 
Spontaneous recoven folloning ligation occurs onlv m exceptionai 
cases of ven small herniation Delaj is dangerous from the stand 
point of both infection an<l necrosis of the «ac The av erage tv'pe 
is reducible and subject to Jierniotomv repair bv the method de- 
scribed under the treatment of Infantile Hernia In extreme cases 
plastic closure mav he impossible through failure of development 
of the abdominal muscles 

Infantile Hernia {Ac/tned Lmbihcal llerma) ihis common 
but seldom serious affection <lev clops generallv in the first few 
months of life and rarelv after the tliinl jear The incidence is 
highest m delicate infants and in those subject to flatulence evees 
sivecrving straining efforts from constipation or phimosis and other 
conditions which increase intn al doniinal pressure 
Symptomatology —Herniation occurs through the hiatus m the 
upper portion of the navel at the site of tlie obliterated umbilical 
vein The tumefaction appears as a «mill elastic non sensitive 
swelling covered bv skin and v anes in sire from a slight convex bulge 
to that of a marble being globular or shghtlv irregular in shape 
The contents consist of intestine which is almost alwavs readilv 
reducibk Inflammation and strangulation ate rarelv observed 
Prognosis —Spontaneous cure will occur m most cases without 
anv form of treatment from progressive closure of the ring through 
development of the recti muscles Rccoverv maj be hastened 
however bv appropriate treatment 

Treatment —i’rophvlaxis is important Infants subject to ab- 
dominal distention or persistent straining efforts should wear a 
firm umbilical compress under an abdominal band for the first few 
months If a hernia is pre^nt it should be kept constantly 
reduced until the umbilical opening has had time to close A. com 
mon procedure consists in applving a 2 inch band of adhesive 
plaster with a chamois covered coin so placed that pressure vnll he 
exerted ov er the nav el Tlie dressing sliould be worn continuously 
and be changed onK when necessarv at such times boric acid 
powder mav be applied to the navel Should the skin become im 
tated a tight fitting canton flannel binder mav be substituted 
Appliances with a towndeii a irface shouUl never be emplovcd since 
thev push the hernia inwanl and thertbv keep the umbilical opening 
dilated A cure usuallv obtains m three to "ux months 
Palliative treatment is often un<5atisfactorv in infants past the 
first vear The parents should be advised that the condition is 
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rarelv (Iinj,cr(ms and almost alna\s disappears with dexclopmcnt 
burgcr\ onl\ het-omes indicate*! when the hernia enlarges or per 
sists after the tenth \ear and m rare instances of irreducibilit\ or 
strangulation 

INGUINAL HERNIA 

1 his is the commonest form of henna cveept during the first few 
weeivs of lift when tJie umbiheaJ prerlonimates VJthmigh tJie con 
ditifii nia\ occur m three different forms practicalK all cases are 
of the oblique or indirect t\'pe direct hernia and the comhincd 
direct indirect being eaccedinglv rare 

Indirect Inguinal Hernia {Ohht/ue Inffinnal //rrnm)— In indirect 
hernia tlie &ac emerges through the internal abdominal nng lateral 
to the deep epigastric aesscls and passes ohliqiieh dowaiwartl and 
inward iloiig the inguinal canal to emerge tlirough the external 
dxlomtnnl nng The condition mac he congenital or acquircil 
Hejicnding upon the length and position of the sac the following 
types are recognizwl 

1 Scrotal or Congenital Herma ot the Tunica Tagmalis — 'Ihc 
funicular process of the peritoneum is eoinplctcK patent and the 
intestine descends to and at times surrounds the testis 

2 Complete or Pumcolar Henua.— The contents pass out through 
the external ring a y anable distance into the open funicular prtxress 
at times down to hut not communicating with the closcil tunica 
yagiualis of the testis 

) Incomplete Henua or Bubonocele — Die hernia lies intinh 
within the inguinal canal and docs not pass lieyond the externa! 
ring due to closure of the funicular lumen at some point within thi 
c-anal 

Inadence \ctx)rding to Keith 4 4 per cent of male infants hay e 
oblique inguinal hernia m the first 'car of life and of thes? approxi 
matcK two-thirds are cure*! during childhood cither sjxintaneou ly 
or tbroiigli the aid of a truss. Tins percentage of nires ntxDials 
yyith 1 7 jKr cent incideiiee of inguinal hernia iii adults as rce< nhsi 
by tlu Drift Homl during the Uorld ^^ar Hie right sidi is 
nirccted in ()0 jxr cent of cases such pnxloniinancc l>emg due to 
tin Hltr dtswyt of the lygKx wwyl tUs wrt wf tht* ryght Kywvcwlar 
priKx^s 1 he sox ratio i> approximately 10 males to I female In 
about one-fourth of thi cases the condition is hilntonl 

Etiology — I’iisisttnt jiatencx of the funicuhr pnicess or of tite 
canal of Niick i-^ tiie ilominant pre*li»i>osiug fnitor in tlic divtlop- 
mciit of indirect inguinal Iiernii Ihis ctmgniilal dtfeef of tfosiire 
obtain^ in approximately 10 per cent of infants up to four mouths 
after birth and persists throughout life m about 10 per cent 

Cingemfal Saccular Patenncf are similar in IhUIi s<*x*> 
and the ratio of 10 males to I female results from both anatomic 
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and meclnnical diflerences Due to testicular descent the male 
funicular proce«:s 15 larger and longer and the internal and evtemal 
rings are increased in size Moreot er opposing forces obtain m the 
two se-seo TOiereas the size weight and mobilitv of the testis 
exerts an outw ard drag upon the funicular process the female sac is 
retracted inw ard through the utenne pull upon the round ligament 

h tra-obdcnninal Prmwrc— fhis is the most important exciting 
factor in forcing \isceral contents into the perform^ peritoneal «ac 
with resultant hernial formation Keith and others reject the 
saccukr theor\ and stress the importance of stram as the chief 
ciusatne factor Thci maintain that the mioliintan contraction 
of the conjoined internal oblique and transiersnlis fibers against 
Poupirt s ligament acts as a shutter buffer to close the potentialli 
V. eak inguinal region 

Tht writer has been impres etlbx an anatomic arrangement which 
frequentK occurs in oblique herniie of children shortness and 
straightness of the canal mcrcasc<I obliquitv of Poiipart s ligament 
and the relatiic transierse direction and frailti of the marginal 
fibers of the conjoined muscles Such arcl itecturnl arrangement 
conduces to definite weakness On numerous occasions the same 
muscular arrangement has been demonstrated on the opposite side 
although a hernia was not manifested clinicaDc Careful dissection 
of the internal ring in such cases has alwacs thsclo'ted a peritoneal 
protrusion of at least I cm thus c\ idencing n potential bubonocele 

\ preformed sac from persistent patenci of the funicular process 
plus the element of increased abdominal pressure incident to strain 
are generalli accepted ns the chief factors m the production of 
mdirert inguinal hernia In certain instances imiscuHr incoin 
petenci inav be an associated element Depending upon the length 
and character of the patent processus aagmahs the hernia ma% 
first appear as a bubonocele small complete hernia or large scrotal 
tipe Ca«es occurring at birth or soon thereafter are usualU due 
to congenital patenev of the entire funicular process an<l often 
extend into the scrotum Those deielopiiig later probabh begin 
as a bubonocele and graduallv extend d the external ring due 
to repeated strains from xanous causes such as abdominal distention 
exc-essix e erx mg or coughing effort at stool from diarrhea or con 
stipation straining on urination from phimosis or graxel and in 
later childhood from xigorous plaxing The majority of cases 
dexelop during the first xear 

Symptomatology — The hernia is ^tuateil more often on the right 
side and is bilateral m approximateh 2o per cent of cases Sul>- 
jective symptoms are iisualK wanting Ihesivellingm theingninal 
region imparts an expansile impulse on coughing or straining and 
IS generallx readih reducible b\ either posture or light taxis 
though large henuse occur quite eomiuonU in male mfants the 
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bubonocele and small funicular t\p(*3 prwloiniinte m girK, large 
labial Upes are rareh obM?r\cd 

TJie liernial content genenlh consists of small intestine with or 
without omentum In unusual ct?cs the cecum appendix Meckel s 
dnerticulum sigmoid I allopiaii tube o\ars or bladder max occiipx 
the sac 

Diagnosis Ihe chief difReiiltc m diagnosis is in distinguishing 
Jiernia from hydrocele The latter is tense irrtxhicibk, tmi illuini 
nates light has no expansile cough impuKc, and the spermatic x es- 
sels are palpable abox e the upper pole At times the txx o conditions 
are associated Hydrocele of Ihe cord max product a small oxal 
sxxellmg m the canal simulating bidionocele the former is tense, 
elastic irredueible and exliibits no expansile impulse J-emoroJ 
Armttt is rare Its presence i>mdieate<l if the hernia reapi>cars xxhile 
the tip of the finger obstructs the external ring Inymnal adauhs 
and /ipoina offer httle difficultx in differentiation the former is 
nodular and often tender ami the latter soft superficial ami lolni 
late<l expansile cough impul'«c and rcducihilitx arc xx anting in both 
Pioas abscess nio.\ lie confuvc<l uith hernia a spinal roentgenognm 
will readilx indicate tlie pathologx 

Prognosis — Approximatelx one-third of tlie cases require hcriii- 
otomx binall hemiai often di-appear spontaneousix axeragt cases 
are at times completelx and permanentlx curwl b\ the application 
of a suitable tru s large congenital txpes and tlio-e dex eloping m 
late childhood are least subject to recox erx through palliatni 
support btnngulation is a rare complication and occurs mo t 
often in tlit first txxo scars and generalK before the third mouth 

Surgical Anatomy — Onlx structures of «urgical importnncc xxill 
be considered as the inguinal canal !< fullx described m text liooks 
on anatomx 

The 1 ziernnl Uififf — Tlie hiatus betnecii the iiintr and outer 
pillars of the external oblique nornnllx measures less than 0 "> tin 
in diameter in e irix childhood and xxill not adimt the tip of the little 
finger Tlio mtircolumnar fa-cia sxxeeping across it is frail and 
poorh dtxelojKHl 

Internal Ihny Hits is situated iniilxxax iKtxxeen tlit anttrior 
iliac and pubic spmcs and is a «miH oxal npiumg in the traiisx ersahs 
fa«cia boundol aboxe and lafcrallx bx the nrtlimg fibers of the 
internal oblique and transxer-alis muscles me-ialK bx (he deep 
epigastric xcs els and below b\ Poupart s ligament 

Conjoined Taulon —The structure is eompo-cd of the marginal 
fibers of the internal oblique and transxtr-nlis inii'clis xxliuh bUnd 
into a tendinous laxor and stretch aero s the iniur txxo-thinls i f 
Ilas'^clbach s triangle Hiex are inserted into the piibu in*st and 
inner part of tlie lUaipettinc il lint lehiml the exttnial ring thus 
protecting an othcrxxi t weak ana in the nlKlomiua! xxall This 
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arrangement js acleqnitclv supportue iii enriv life and direct henna 
rareb de\elop3 vhen present the conjoined tendon is eithenttenu 
ited or unrecognizable 

Ingimal Canal —The canal Aines m length from approximately 
1cm at birth to 4 cm m late childhood InearK Iifeitisrelativclj 
straight and as the child dea elops the canal becomes directed down 
ward and inward toward the pubic spine It is bounded in front 
bv the aponeurosis of the external oblique and at the lower end by 
the marginal fibers of the internal oblique aboxe bv the arching 
fibers of the internal oblique and transversahs muscles below by the 
sl\el\ rag border of Poupart s ligament and b\ Gimbernat s ligament 
and the floor or posterior xrall is formed bj the transi ersahs fascia 
conjoined tendon and triangular ligament 

Cremasteric Muscle — This muscle is relatnelv frail and under 
dex eloped before pubertv Its fibers surround the cord and extend 
from the lower margin of the internal oblique into the scrotum 
Lnless the fibers are meticiilousK dissected from the hernial sac 
troublesome oozing ma> occur AVlien suturing the conjoined 
muscles to Poupart s ligament the cremasteric fibers and fascia 
should not be included as their structure is unfaxorable to firm 
musculo aponeurotic healing There is no necessitv for resecting 
the fibers howexcr as they mav be readiK tucked well upward wath 
the cord awax from the suture line 
Spermatic Cord —This consists of the xas deferens and the sper 
raatic arterj and xeins the latter constituting the pampiniform 
plexus I\hen dissection of the sac is carefully earned upward to 
the internal ring the structural arrangement is as follows the 
week of tlie sac is placed aboxe and between the cord elements the 
y as deferens dnerging mesiallj toyyard thepehis and the spermatic 
\ essels backxvard and upw ard In the inguinal canal the sac gener 
allj lies antero-mesial to the cord 
Fas Deferens — In earlj life the \as deferens is small and delicate 
and resembles a white hnen thread m size and color It possessies 
its own minute nutrient artery and whether the \essel itself is suffi 
cient for testicular blood supply remains controx ersial ^^^3en 
operating for undescended testis the author has occasionallj divided 
the spermatic xesseU through necessity leaxang only the arten to 
the xas for testicular nourishment In no known instance has 
atrophy occurred or gonodal development been impaired 

Poupart s Ligament —Developed from the lower border of the 
aponeurosis of the external oblique the ligament extends from the 
iliac spine to that of tl e puhis and thence along tlie ileopectineal 
line continuous with Gimliemats ligament Wide the conjoined 
muscles are being united to it the external line vessels may be 
protected from injury b\ lifting the shehing border upward with 
thumb forceps before inserting the sutures 
38 
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A enes —The genital branch of the Genitocrnral N en e lies behind 
the spermatic cord the inguinal branch of the Ileoinguinal accom 
panics the cremasteric muscles and emei^jes through the outer ring 
and the hvpogastric branch of the I!eoh\'pogastnc lies upon the 
internal oblique aho\e its loner border in close association tvith 
the aponeurosis of the external oblique and pierces the latter a little 
abo\ e and to the outer side of the external ring S^■tnpathetlc fibers 
accompan% the blood \ essels 

The ileoinguinal and ileohx pogastric ner\ es are most liable to 
damage m he^nlQtom^ Injun to the former ma^ result at times 
m testicular neuralgia damage to the latter apparenth affects onh 
its sensorv function as all the motor fibers to the mternal oblique 
muscle are gi\en off before the ner\e enters the inguinal canal 

Emerging from the internal ring the cord recenes a co^e^ng 
from the trans\ er«ahs fascia termed the infundihuliform fascn and 
then becomes surrounded b\ the cremasteric muscle and its fascia 
The «ac of an indirect hernia has similar co\ ermgs. and is mtimateh 
associated nith the \as deferens and spermatic \essels 

Uncommon Tjpes of Indirect Inguinal Hernia 

1 Encysted or Infantile Hernia —This is a rare form in n hich 
obliteration of the funicular process has taken place onl\ at the 
internal ring the remaining portion being patent ^^lth the detel 
opment of hernia the <=ac raa\ either evagmate into or pass beliind 
the funicular process A double laaer of peritoneum nia\ thus be 
presented at operation 

2 Interstitial Herma In this rare ti-pe the sac lies between the 
tissue planes in the inguinal region The most common aberrant 
site IS between the external oblique aponeurosi-> and the internal 
oblique muscle Maldescent of the testis roai be an associated 
condition when the 'ac is of the congenital t\pe 

3 Herma Associated With Hydrocele —This occurs uncommonlj 
in children In its embnonic descent into the scrotum the testis is 
accompanied b\ the aaginal process of the peritoneum I*rior to 
birth or soon thereafter the latter becomes obliterated at the 
internal ring and also just above the testis Tlie lower open portion 
forms the tunica \aginalis and between the closure points the pro- 
cess becomes a fibrous strand Closure onh at the supratesticular 
site mav result in hernia with hvdrocele Hvdrocele of the cord 
develops more commonlv however from persistence of the funicu 
lar process after closure of its ends Tlie condition roav pre ent 
as a solitarv elongated cjstic mass or a multiple ro<?arv bend 
tumefaction 

4 Herma Associated With Maldescended Testis —The condition 
i& discussed m Chapter XLIII 
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Sac Conteats.— The sac of an inguinal hernia generalls tontains 
omentum (epiplocele) or lieum (enterocele), or both structures, and 
infrequentK the cecum, appendix, Meckel s dn erticiilum, sigmoid, 
bladder or Tallopian tube and oiar> 

Direct Inguinal Hernia —In direct hernia the sac eiagmates 
mesial to the deep epigastric le&sels through Hasselbach s triangle 
and eitlier penetrates through, or pushes ahead of it, the trans- 
\ereahs fascia and conjoined tendon Although approxiraateh one- 
fourth of adult inguinal hemise are of the direct ts^pe, the condition 
13 extremeK rare in earlv life In male children the incidence ratio 
of direct to indirect henna is less than 0 2 per cent and in females 
the direct t\pe is an anatomic cunositj 
Diagnosis — The globular shaped sac is situated at the loner end 
of the inguinal cami, close to the rectus muscle, and does not tend 
to enter the scrotum The henna is readiK reducible and the 
examining finger passes dirceth backward through the hiatus rather 
than upnard and outnard as occurs in indirect henna Although 
the epigastric vessels cannot be palpated, t!ie diagnosis is suggesteil 
b' the globular shape, wide mouth and Ion position of the sac 
Duect-Indirect Inguinal Hernia —As the name implies, direct- 
indirect hernia is a combination of both varieties m which the 
‘saddle bag” or ‘ pantaloon” sac is composed of two components, 
one Iv mg lateral and the other meaia) to the deep epigastric v essels 
Tile condition is exceedmglv rare in children 

Treatment ol Inguinal Hernia 

Palliative supportive treatment is alwavs indicatwi in infants 
The majontv of the cases will recover completeh and permanenth 
under the application of a suitable truss and the removal of anv 
contributorj cause The support should be w orn constanth dav and 
night, and the mother sliould be impressed with the importance of 
never allowing the hernia to descend Should tins occur, the truss 
must never be reapplied until the hernia has been reduced Tlie 
appliance is best worn dunng the bath, being onlv temporanJv 
remov ed for cleansing the skin and appiv mg borated talcum 

Tlirougb constant mechanical support minv herniie in voung 
infants are cured within three to six months The truss should be 
w om for an additional j ear, hovvev er, to prev ent possible recurrence 
Although bubonoceles and small hemue mav disappear spontane- 
ouslv , the aid of a truss hastens and insures recov erv Large scrotal 
hemife are least subject to cure bv palliative support 

In oarlv life a truss niav be worn without difHcultv or apparent 
discomfort In older diildrcn, however, it is often impossible to 
keep the appliance from becommg displaced dunng periods of 
vigorous activitj Under such conditions the truss, should be 
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'ibamloHcd le t it be replaced after the Iienin lins tiebctncletl and 
produce inflamuntion of the « ntents 

Indications for Herniotomy — Operation is ad\is{ible m all cases 
«hich are not benefited b\ mechanical support after a reasonable 
trial of a \ear or perhaps lon^r m older children i\ho are more or 
less unmanageable and nhen the condition is complicated bj mal 
descent of the testis hxdrocele of the cord or irreducibilit\ In 
flamed and ^strangulated hemiT demand immerhate surgen 

Hermotom\ is performed preferabh after the age of fi\e ^ea^s 
at which time the delicate structures are more fulK cle\ eloped and 
the child lb well stabibzciJ Infanca howeaer does not interdict 
surgera and large herni'e which are not well retainecl b\ a truss 
should he repaired earh Such cases are best referred to the pedi 
itric surgeon as the frail dnninntiae structures require mettcu 
lous care 

Inguinal Herniotomy —In male children the operatia e procedures 
comprise (1) Free ea:po ure of the sac and its highest possible 
ligation and extirpation O non transplantation of the cord and (3) 
inusculoaponeurotic reconstruction of the inguinal canal The first 
IS deflniteb the most important and m small hernia? especiaJK of 
the acquired t\ pe it is questionable wliether reconstruction of the 
canal is at all necessar\ Lpon se\eral occa ions the writer has 
omitted uniting the conjoined muscles to Poupart s ligament with 
excellent re ults Transplantation of the cord is neither indicated 
nor adxisable as the cord Is shortened therebi andma^ exertupwanl 
traction upon the testis The Cole\ operation is the technic of 
election Ether anesthesia is almost unn eiNill\ empIo%ed m spe- 
cial instances ^e^^e blocking max be preferred m prepubcscent 
children (Refer to chapter on Anesthe la ) 

Coley Herniotomy {Bull and Cofev 1S92) — Pnaciples —Follow 
mg high ligation and amputation of the sac the inguinal canal is 
reconstructed bx suture of the conjoined muscles to Poupart s liga 
ment in front of the cord structures the latter being replaced in 
their normal anatomic bed beneath the muscles Preliminarx suture 
of the transxersalis fascia as adxocated bx Ferguson (1S9^) is rarelx 
indicated 

nebme — -ifter sterthrifion of the ingaiosl region nifh htff 
strength tincture of iodine neutralized with alcohol the skin is 
incis^ from just aboxe the internal ring doxvnward and inward 
parallel to and approximatelx 1 cm ahox e Poupart s ligament 
The writer prefers curxing the lower portion inward to axoid the 
pubic area (Fig 216) Ilemo tasi is secureil bx ligating tlie 
superficial epigastric and circumflex iliac xessel The extennl 
oblique aponeuro is i then di-s>ectcd clean of areolar tissue and the 
external ring defined Care should be exercised not to dix ide the 
hx-pogastne nerx e as it emerges through the aponeurosis just abox e 
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and to the outer side of the extenial ruig Ihe wound edges are 
protected saline pads held vith skin clamps 

The aponeurosis of the external oblique is opened bj first nicking 
it in the direction i f its fillers opposite the interi al ring and nieticu 
loush dividing tl e fil en» down to and through the external ring 
The preliminary insertion of a grooved director upward from the 
external ring is inadvisable as it mav injure the ileomgiiinal nerve 
\^ith the aid of the scalpel handle the lower flap of the external 
aponeurosis is swept clean of areolar tissue down to the shelving 
border of Poupart s ligament and the upper flap is sirailarU sepa 
rated from the internal oWique (Fig ‘*17 ) 



Tia *’16 — In«« oQ (or ngu oal hem ototny Cur ns the lower ans e of the tic g on 
inward nd rated by the dotted line affo ds n better expoau e 

Exposure of the Spern aiic Cord — The cremasteric muscle sur 
round ng the cord is reco^^ized bj its dehcate longitudinal filers 
After these have been carefullv split in ortler to avoid troublesome 
oozmg the sac anl cord dements become clearlv exposetl withii 
their cov ering of fascia propna B\ grasping the latter v\ ith forceps 
tl e spermatic cord mav be 1 fted and stripped from the adjacent 
tissues for tl e entire length of the canal 
Exposure of Ve Ilermdl 5oc~Tle hernial sac Iving on the 
antero-raesial aspect of ti c vas deferens and panipiniforra plexus 
may be identified bv its pale opaque-whitt color (Iig 218) 
WTicn the sac is large some surgeons prefer open ng it and inserting 
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the inde'j finger as a guide \ihj!e sepantmg the c-ord elements from it 
Such procedure hone^er is seldom necessary Ihe contents are 
reidils reducible and through grasping the fundus of the hernial 
sac mth an arters forceps the spermatic cord ma\ be easih sepa 
rated a combination of sponging and careful dissection once the 
proper plane of cleai age is entered K moistened cotton applicator is 
helpful in earrt ing the blunt dissection ndl up to the internal ring 
Meticulous gentleness is imperative as the delicate vas deferens is 
easih divided and the jiampiniform veins readth ruptured througli 
careless dissection Postoperative epwlidvino-orchitis is frequenth 
an evidence of unnecessan operative trauma 


I ^10 —II sh transfit oa 1 g«tu(« of tie oeefc of the sac 


Treatiient of the llernml Soc— While everting slight traction 
ujion the fundus the neck of the sac is ligated at its highest point 
hv a transfivion 1 gaturc of \o 0 chromic catgut care being taken 
that the contents are fuliv reduced and that no muscle fil ers or 
artolar tissue is included (Pig 219) Upon amputation of the 
sac the stump mil retract well uithm the internal ring unless 
the marginal muscle filers have been embolied in the ligature 
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The htter fault produces i funnel shaped protrusion of peritoneum 
A\hich f'i\ors recurrence 

ReconslnicUon of the Ingmnal Canal —After the spermatic cord 
has been gently replaced in its normal anatomic bed within the 
cremasteric tissues the inguinal canal is reconstructed b^ uniting 
the marginal conjoined muscles (conjoined tendon) to the sheh mg 
border of Poupart s ligament m front of the cord and cremasteric 
muscle Two to four interrupted sutures of No 1 chromic catgut 
or silk are commonh emploaed As the sutures are inserted from 
abo\e downward the handle of the thumb forceps is insinuated 



Fio 2‘’0 Plast c repa r of tb« loguinal canal w tbout transplantat on of the 
epermat c cord The handle of the forceps ts in'^eited beneath the conjo ned muscles 
to avo d injury to the cord structures A Ilcoh>pocastr c ner\e B msrg n of the 
conjo ued muscles C internal obi que muscle D trans%ersalis fascia E spermatic 
cord with ileo ngumal nerae 

beneath the margin of the conjoined muscles to pre%ent damage 
to the cord structures and before the needle is passed through 
the sheh ing border of Poupart s ligament the latter is ele\ ate<! 
from the external iliac \cssels (Figs 220 and 221 ) The ligatures 
should be tied lighth to preaent ischemic atropln of the muscle 
fibers Anchorage of the lowermost suture to the pubic spine is 
unnecessary as the inner portion of the inguinal canal is rareli 
weakened in earl\ life 

The inner and outer margins of the external oblique aponeurosis 
are united w ith a continuous suture of No 1 cliromic cfitgut lca\ ing 
the external ring sufficient m size for the jiissage of fht spermatic 
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cord (Fig 222) In of large henu®, the excessne portion 
of the external oblique aponeurosis ma\ be imbricated The skin 
edges are approximated with dermal, silk or plain gut sutures The 
w ound IS then powdered with th\'moi iodide and the gauze dressings 
co\ered with oU «ilk or rubber tissue to aAoid ^oiling in loidmg 
\ scrotal bridge is unnecessarx and adds to the child s discomfort 

Bilateral Herniotomy — Tins is indicated uhenexer weakne*^ is 
e\ idenced m the opposite inguinal canal In most instances a patent 
funicular process of 1 cm or more is demonstrable High ligation 
and amputation of the incipient bubonocele is sufBcient to present 
the subsequent dexelopment of hernia without reconstruction of 
the canal This prophx lactic procedure requires but a few minutes 
and m no wax influences the roorbiditx or operative nsk (Some 
surgeons routinelx elect bilateral heniiotomx nhen a large con- 
genital hernia is present ) 

Heizuotomy m Females — After the inguinal canal has been ex- 
posed the hernial sac should be roetieuJou^Ii dissected from the 
round ligament in order to preserve the latter m its anatomic lied 
for uterine suspension TMien divided through accident, the stump 
of the ligament should be sutured to Poupart’s ligament at the 
internal ring without traction as the latter max produce uterine 
displacement The inguinal canal is then closed throughout its 
entire length b\ suturing the conjoined muscles to the shelving 
border of Poupart s ligament and approximating the etlges of tlie 
external oblique aponeurosis 

Operation for Direct Hernia —The proeeilure is the same as tint 
for indirect hernia except the cord is transplanteil and the inguinal 
canal is reconstructed with greater stabilitx \MiiIe the coni struc- 
tures are gentlx retracted and held aside b\ a strip of moistened 
tape the bulging herniation through the transxer^lis aponeurosis 
is repaired b\ reefing the latter with ''•o 1 chromic catgut without 
opening the sac The maig;ins of the conjoined mii«cles are then 
accuratclx approximated to the «ihelxing bonier of Poupirt’s liga- 
ment for its entire lengtii the lowermost suture passing through 
the pubic periosteum for firm anchorage Should this procedure 
produce too great tension upon the conjoined muscles, tran-planti- 
tion of the rectus mu*<'le max be emploxed (Ilalsted) Tlie lateral 
roaigm of the rectus sheath is opened and the mu-^cle is retractetl 
outward and sutured to the inner portion of the shelving border of 
Poupart s ligament 

Aher completion of the mu«culo-aponeurotic reconstruction of 
the floor of the canal the cord max be replaced upon the intonial 
oblique rau«cle and the external oblique aponeurosis united oxer it. 
or the margins of the aponeurosis max first be acciirateix imitwl 
down to the pubic spme and the coni then allowed to rest ujKin it 
In the latter procedure the external ring w ill lie almo-t opjiosite the 
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internal In phcmg the spermatic structures in their ne^^ bed 
torsion of the cord slxoulcl be catefulK as oided 

Postoperative Treatment Following Herniotomy —The child 
should be well blanketed when returned to bed and chilling from 
exposure carefulK asoided A\ater and fruit juices mas be gnen 
as soon as the postoperatise nausea has subsided In the tnfenrn 
10 per cent glucose solution ma\ be administered b\ proctoclssis 
In cases of excessne nausea and \omiting the saline nater balance 
should be maintained b\ phleboclises or Inpwlerrooclises of 3 per 
cent glucose in physiologic saline solution 

Codein and the barbiturates are administered respectneh for 
postoperatise pam and restlessness Catheterization for retention 
IS seldom necessary Full diet is resumed bi the fourth da\ and 
the bon els are moy ed b\ enemata p r n The patients are permitted 
to mo\e freeK in bed and it is not unusual for joung children to 
sit m their cribs on the second or third da^ This is inconsequential 
and less harmful tlian restraint with attendant cr\ mg and struggling 
\oung children are allow edl to walk on the eighth day and older ones 
on the tenth "S igorous exercise should be interdicted for six necks 

Complications Following Henuotomy —Postoperative comphca 
tions are much less frequent m children than m adults TT ound 
ud’cction# are generallv superficial and occur in approximately 2 per 
cent of the cases chiefly from netting nith urine If hcai y chromic 
kangaroo tendon or non absorbable suture material is employed 
the knots may occasionally produce a serous discharge until ex 
truded EpididvmoorchiUa result^ from operative trauma and is 
largely preventable In rare instances it w folloned b\ testicular 
atrophy PostoperaUre pnewnonia ma^ be minimued by several 
measures nasopharyngeal prophylaxis a'oulance of operation 
n hen upper respiratory infections are prey alent the gentle handling 
of tissues and skilfully admini»tered anesthesia The incidence of 
pulmonary complications appears to be reduced bv autohemotrans 
fusion Follooing operation 2to5cc of blood are nitlidrann from 
the median basilic yem and immediately reinjected into the tissues 
of the buttocks 

Results of Operation Inguinal Iiemiot<»niy is one of the safest 
and most satisfactory of sui^jical procedures and permanent cure 
obtains in practically all uncomplicated cases 

FEMORAL HERNIA 

Rupture through the crural canal rarely occurs in earh life and 
only about 1 per cent of all femoral hernite develop during child 
hood The condition is more common in the female in the ap- 
proximate ratio of 3 to 1 and is twice as frequent on the right side 



nFr\i 1 


cm 

llie Iicmia is bilatcnl in alKmt onc-fiftli of tlit nml at tiuK-s 
ma\ l»e issociatwl witli tl»t iiipiinal \arKt\ 

Anatomy —'Hu liernintioii occurs tlirou»;!i tlii I imoril or Cnin! 
Ilins lliis Is l>oiniiltrl III fnmt !*\ I’oiipirts lijraimiit ami tlit 
deep cninl anii Itiliiml 1>\ tin ilc<i{Kctim nl lim of tin o-i piibi- 
the bone Iwinp co\tre<l b\ tin iH*ctiiitii> imi'tU pubic portion of 
the fascia lata and b\ Coopers Jitnuicnt, nifsnJJv b\ Oiniljemat s 
hpament and latcralK b\ the femoral % tin The cninl nnp con- 
stituting a Utah point in tin ilHloiminl wall is closed h\ a hxcr 
of cximpict arcohr tissUi tin Septum Cnirilt Tlie ujiinr surface 
of the latter is conca\e and a <hnl]cin dtprt**vie)n presents on the 
inner «urfafc of the iRntoinmii tinned tin fcinord fos a \s tin 
hernia t\ apiriatc^ the «cptum cruralt ispn heal ahead of it and fonii'* 
one of Its ta>\crinps 

Hie Itmonl Canal throupli uhicli the henna d<s.ccnds is a nar 
row spnea ivithin the femoral sheath just mesial to tin femoril 
\em In childhood it is less than 1 cm in Icnpth nnd cvlcnds from 
(iimbcrnat a lipament to the upper part of the saphenous o|h niiip 
I poll rcachmc the latter the henuai sac tnvtr'Cs antenerb h\ 
piishinp the cnhrifonn fascia Ik fore it and pre^ntslKneaih the skin 
just htlow I’oupart s lipamcnt Tin co'cniips of the henna coiisi t 
of tin followanp structures |Hntotiemn projieritoneal fat s<ptntn 
cnirale femoral «heath cnhnform Kscia superficnl fascia nnd 
mtepniinnt Tlie stnioturd eonfiiic's of tin fimonl ring arc clastic 
m earl\ life and stnnguJation ranlv develops 

Etiology — Mthoiigh cviutrcnciM il the saccular thwirv h is main 
ndvcKntcs It is contended tint in certain inst niees tin pirietal 
pelvic jKntoiicurn idjacant to the ftme)nl vcshIs ndlnres to tium 
and is drawn through the femoral canal during tin h iigitmfiiial 
gremth of the thigh IVc»b po ing faetors favored bv others tom- 
pn-c wngemtal defects (,unl)emnt s ligament or of tin Mptuiii 
eniralt Iinxidenuig of the female ixlvisnnel long-contmuesl nlKloin 
inal strain 

Syniptoinatology —Tlie In nual sac is «mall and globular anel tl i 
ms k narrow The u ual esuiti nl is onuntum w Im li at times iHssiines 
aelhcfent to the s.ae thrr wgh mflammalte u fJefanualh snnJJ 
mte-stme also cvaginatc’s into the mc either as a loop eir jcartnl 
cute rtKcIe (Hie liter s lumia llg 221) 

Diagnosis — heme ral hernia evagiuatess Ulow I’eiupart s hgnimnt 
am! lateral In the pubii spmc In the pnx me e)f nslunbilit\ the 
elide rential elngiio is from niguinal henna mav lie made m tlie fed 
low mg manm r if the c cte mal mgum il ring and e-inal are i n teslesl 
bv finger pn*s. ure a feimral Iiimia will ncair upe ti stmmitig <r 
(xuighing In eds'se female ehilelitn theeliavm* i* mav Ik diffinilt 
hilirgrf frt r ral li/njh ntftf* an aces mpnimsl be sMuptonis ef 
inf] itnmatieinnml exhibit a pniiiarv feirtisof infix ti ti I'm>hs tjt 
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ini> be distinijuislitd b\ tlie presence of a fluctinting miss upon 
(kep lunianml pressure in the inguinai region and b^ a “^puial 
rotntgenognm Lipomas are superficial lobulated tumors often 
connected with the skm and fail to exlubit expansile cough impulse 
Treatment —In the presence 
of reducibiht) i supportn e truss 
should be gn en a trial although 
the results arc seldom curatne 
Operition is indicated »n cases 
of irreducibilit\ inflammation 
and strangulation and m older 
children m whom a truss has 
proven ineffective 
Femoral Herniotomy — This 
ainiprises (1) remov al of the sac 
and (2) closure of the femoral 
ring and femoral canal Bassim 
(1804) advocated the latter hv 
suture of Poiipart s ligament to 
the pectineal fascia (Coopers 
ligament) and of the falciform 
process to the pubic portion of 
the fascia lata This technic Ins 
been most nidelv subscrilied to 
«ith higlilv satisfactorv results 
The inguinal approach however 
first described bv Annondale 
0870) and later modified bv 
Gordon (1900) and Moschcowitr (I90o) has definite advantages 
III children and is preferred bv the author Ochsner and others 
contend that high ablation of the sac will result in cure and that 
closure of the femoral ring and canal is unnecessarv 
A Femoral Operation — Jlie skin incision 3 to 5 cm m length 
i'' made just below and parallel to Poupart s ligament (borne prefer 
a vertical incision equidistant above and lielow the hernial sncllmg ) 

I he fascia lata is freed of all fattv tissue therebv exposing Poupart s 
ligament and the falciform process of the fascia hta The saphenous 
vein should be carefulh avoided Tlie sac often coveretl wath 
propcritoneal fat js carefulh dissected from the surrounding struc- 
tures care being taken not to injure the femora! vtm winch lies 
close to the outer wall Tlic neck of the sac is frecil well up to tlie 
femoral ring b\ blunt dissection If einptv a transfixion ligature 
IS applied as high as possible while exerting slight traction upon the 
ac Should the latter contain irreduable contents it is openetl at 
the fundus and the adherent omentum or intestine is catefullv 
separ vted and replaced w ithin the abdominal cav itv 1 he sac w all 
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IS \er\ thin ind nn\ unusual thickness should siippest the possihlt. 
presence of the bladder or of i sliding hernia 

If the sac has been well frml of nil ad\entitious co\enngs the 
ligated stump will disappear from \iew after the snc is amputated 
The femoral ring ma\ be dosed as follows n \o 1 chromu purse- 
string suture is pnssetl through Poupnrt s ligament from licfore 
backward just mesial to the site of the femoral \ein the needle is 
then inserted through Coopers ligament (pectineal fascia) from 
mthoiit mw ard and finalK is insinuated through I’oupart s ligament 
so as to emerge near its original entrance (hig 224 ) Lpon tMiig 
the suture the femoral nng and upper portion of the canal become 
closed A single pur«e-strjng suffices The jiitegnment is then 
approMmated with silk plain catgut or dermal suture 



Fic. 4 —Closure of ibe fcrao al r»ngl^ • purse^tr ng suture wh eh approx mates 
Poupart s I gament to Cooper a I gament and the peer neus museJo and fane a 
a Femoralxen B Coopers I gament C peet neus fasc a D Poupart 9 | gament 


B Inguinal Operation —The inguinal canal is eaposod bv dn iding 
the external oblique aponeurosis in the saint manner ns in mgtnnni 
hemiotomt \MiiIe the upper and lower I onlcrs of the external 
oblique are hold aside the coni stmetures and conjointsl mu cits 
are retracted iipw ard therebt exposing IKsselHch s triangle The 
trans\ ersalis fascia forming its floor is then split from the pubis to 
the region of the deep epigastric \cs-tls (I ig 22o ) I pon reflect 
ing the e<lges the neck of the licmial vac is veen at tl i femoral ring 
An\ adherent omentum or intestine is cartfulh disvecttrl fn m Iht 
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^\all of the sac and the latter is ^\ithdra«n into the abdomen The 
neck IS then ligated n ith a transfixion ligature and the sac amputated 
In cases of stranguhtion of the mtestme, the latter mas be re- 
duced In enlarging the neck of the sac through dnision of Giraber- 
mt s ligament from nithout inward 



part 8 I gament E nponeiiros s of ertrmsl obi que 


The femoral ring is closed bi a No 1 cliroinic purse-string suture 
passed in the same manner as in the ftmonl operation The inguinal 
canal is then reconstructed nithout transplantation of the cord 
(Colej technic of Herniotoin>) 

The end results of both tj pe^ of operatu e repair art equalh good 
and practicalli all ca^cs are pcnnanentl% cured Complications are 
unusual (Refer to Inguinal Iletniotoms) 
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SLIDING HERNIA. 

In sliding hernia, the e\trapenfoncaI yiortidii of the eecnm or 
ascending colon, or of the siginoid or descending colon, protrudes 
through the internal alKlomiiial ring and forms a part of, or at times, 
the entire hernial protrusion. 

ITie etiologj and production of sliding hernia? remain obscure 
The condition occurs mapproxi/nateh I percentofallndidc higuiiiaJ 
hernia; but is rare in childhood. 

Clinical Findings. — The sliding gut may replace a portion of the 
sac or the henna max be s.aclet>s. (Fig. 22G ) In the latter instance, 
the intestinal xxall may be mis- 
taken fora thickencfJ hernial sac 
and be inadxertently openc<l. In 
ta'C of doubt, the incision ‘should 
be extendeil so that the peritoneal 
caxity maj be opened at a ‘wife 
distance from the hernia. Tlie 
same precautionary measures 
should be instituted txhen the 
intestine is incorporated in one 
bide of the sac for attempts to 
separate it may ilamngc the (ir» 
dilation of the bowel. A sliding 
hernia should alien} s be su'poctod 
when the intestine bcpanites with 
difficult}; in irreducible cntiro- 
cclc such separation is readily 
jxrformed nitJioiit hJedling. 

Treatment — Since a sliding 
hernia i-i nexcr completely reduc- 
ible, tnis-i support is ilefinitcly 
contraindicated, .\fter exposing 
the inguinal canal, the treatment of the ‘'ae anti its contents rdpnn> 
sjietial consideration In small satless t.xpes, the protruding gut 
Ilia} be reduced cxuupletcl} within the alniominnl caxity. In the 
cc^xacatixe Uermotoiuy of vucU cases bx the Coltx technic, tlic 
xxeakenctl and enlarged internal ring shoultl Ik* firmly rc'constrmtetl 
In instances xxhere the spermatic xcsscls and xas tlofert ns arc w itltlv 
separated bx the Iiermnting bowel, two internal rings may Ik? 
cstabli'lietl bx passing 3 separate stitch tlmuigh the ennjoined 
muscles anti l*oup.irt's ligament betwee n tbe stnicturi“s. 

Wien the IkiwcI wall is intimatel} associitisl with the sac, tlie 
safest priK-ediire is to enlarge the incision outxximl niul ojicn the 
fieritoneal rax it} at a s.afedistanreffoin tliehemh. 'nieexagiinalrd 
intestine is then retracted into the ptritoneal caxitx nn<l a suffimnt 



peritoneal reflection 
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area of peritoneum in the line fossa is denuded for anchorage of 
the ctcuni or colon (cecopex^ or colopeT\) Hotchkiss recommends 
opening the ‘^ac and utilizing tlie flaps for pentoneahzation of the 
herniated bouel but such procedure is seldom applicable m children 
Becurrences folloa ing ^n^ t\-pe of plastic repair are not uncommon 

EPIGASTRIC HERNIA 

In epigastric liernii the e\ agination occurs m thelinea alba abo\e 
the umbilicus The condition rareli develops m mfanc^ and is 
uncommon before the age of twcntc \ears Males ate more com 
monlj affected 

Anatomy —The Imea alba is formed b\ the mid line fusion of 
the aponeuroses of the three flat abdoramal muscles In the loaer 
abdomen the recti muscles are closeU approximated and the Imea 
alba IS narron and firm In the upper portion however the recti 
arc farther apart and the hnea alba is wider and thinner Potential 
mid line neakness is further favored b\ the prolongation of the 
transv ersatis fascia along each of the several blood vessels which 
penetrate the Imea alba The intimate association of the fattv 
elements of the falciform ligament to the Imea alba mav also bo a 
predisposing factor 

Pat^logy Fpigastnc hernise arc alwavs small and the ring is 
rarelv 1 cm m diameter The ev agination consists of protruding 
adipose tissue (lipoma) of the falciform ligament and a sac is seldom 
present Occasionallv a funnel like process of peritoneum is dragged 
outward In the herniating fat and this mav contain omentum 
Irreducibjlitv of the contents is favored b\ the small opening m the 
hnea alba but strangulation rarelv develops 

Symptomatoloify The majorilv of epigastric hemiie are asvTnp- 
tomatic Focal pain and tenderness mav develop mfrequenth from 
either trauma or pinching of the lipoma bv the narrow nag AI 
though manv abdomnifl] complaints have been attributed to epi 
gastric hernia reflex abdominal svmptoms are seldom produced 
therebv 

Treatment —None is required m asvmptomatic ca es An ali- 
doinmal support mav actuallv aggravate the condition Operation 
should onlv be recommended for persistent pain and tenderness 

Operative Techmc — A small mid line incision tliroiigh the skin 
readilv exposes the shining covenng of the fattv nodule After 
the fat has been tea ed apart to exdude the po ibilitv of peritoneal 
protrusion the nutrient vessels are ligated and the lipoma ampu 
tatcti The stump is then replaced through the aponeurotic open 
mg and the hiatus closed bv overlapping the edges with No 2 
chromic catgut sutures 


3!) 
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INCISIONAL HERNU 
(PoSTOPER.m\E Hervlk ) 

The dominint factor in the production of incisional hernia is 
wound sepsis A.lthough improaed suture material and the less 
frequent use of mtraperitoneal drainage in the presence of diffuse 
peritonitis lia\e lessened the tendenci to mural infection the 
present da\ incidence of postoperatne hernia in cases of perforatue 
appendicitis approximates 10 per cent 
bloughing of the rectus sheath or external oblique aponeurosis 
IS the most common cause of postoperatne hernia This occurs 
more often m the gridiron ti-pe of incision than in the split rectus 
Hernia ma\ also de\elop when the fascia remains \iable through 
the agination of omentum about the dram or into the hiatus 
when the dram is remo\ cd 

Hernia also occurs m a small percentage of clean cases Improper 
peritoneal closure which permits a tab of omentum to e\agiiiate 
into the wound is the most frequent cause also the unt\ing or 
breaking of sutures through excessive distention or vomiting mav 
permit a tab of omentum or a loop of gut to herniate The latter 
tnav cause mechanical ileus and if unrecognired prove fit'll Mam 
such deaths are falaelv attributed to postoperative parahtic ileus 
Mound inspection sliould alwavs be made m ca«es of peiNistent 
vomiting or distention of doubtful origin and particularlv when a 
serosangumous discharge appears on the dressings Lpon sepa 
rating the wound margins a loop of gut mav be found witlnn the 
deep confines of the wound 

The failure to wear an abdominal support m the presence of a 
weakened wall mav lead to the gradual development of a hernia 
Injurv to the lower dorsal nerves resulting m muscle atrophv 
produces a diffuse bulging rather than actual herniation 

Pathology — The ab^^ence of a true hernial sac m mcisional hernia 
supports the hvpothesis that herniation usualh occurs iinmediatelv 
or soon after operation from the evagmation of omentum or gut 
through an opening in the line of peritoneal closure Tiie dome of 
the hernia often pre'^nts a false sac of condensed areolar tissue 
w Inch is adherent to the surrounding mural structures The under 
Ivingfirmlv attached omentum mav include intestine 

Treatment Operation should be adv ised e irlv before the incipi 
ent hernia becomes large and more difficult to repair Ihe skin 
moision requires caution as the omentum or gut mav be subcutane- 
ous Tlie contents are then carefulh separated from the surround 
jng structures and replaced within the abdominal cav itv A perfect 
anatomic repair mav be obtained tlirough free dissection of the 
mural structures and separate tier suture of the peritoneum and 
posterior rectus sheath rectus muscle and anterior ■'heath 



Dl \PIIRAGM\TIC HERMA 


611 


DIAPHRAGMATIC HERNIA 

Since the embnolop:^ and ‘uiatom^ of tlie dnphragm are fuIJj 
(le'Jcribed m text books on these subjects mention ^ill be made 
onl\ of certain factors ^hich concern the development of dnphrag 
matic hernia 

Normal Apertures — Tlie norma) apertures of the diaphragm 
through which structures pass between the thoracic and abdominal 
cavities consist of the following (1) Aortic for the pas'^age of the 
aorta thoracic duct and arvgos major veins, (2) caval for the 
inferior vena cava and (3) esophageal lor the esophagus and vagi 
nerves Ihe last is the onK normal opening through which dia 
phragmatic henna mav develop 



FiC ‘’*’7 V ew of the d aphragm f om ®bo e /I Foramen of Hocndalek B fora 
men ol Mo gagn C D and E aort c esophageal and ca^•^d open nga 

Accessory Apertures Other openings or weak zones imv result 
from fusional failure of the pleuroperitoneal membranes at the 
foliowang sites (1) The foramen of AJorgagiu This common 
point of weakness presents as a triangular cleft (Larrej s space) 
between the sternal and costal attachments of the diaphragm 
(Fig 227) (2) The foramen of Bochdalek This is a similar hiatus 
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m the posterior region between the \ertebral and costal diaphrag 
matic regions The membranes close last at this site and it is a 
frequent point o' weakness (3) Large areas of muscular deficienc\ 
in the central portion of the diaphragm occur occasionaJ]\ from 
de^ elopmental failure of the musculature betw een the central and 
costal regions 

Weak Zones The central areas of the right and left domes of the 
diaphragm constitute its weakest portion The nght dome is well 
buffeted b\ thelner the left however co^e^i>onl^ a 'mall portion 
of that organ and hes abo\e the stomach and cods of intestine 
The latter while undergoing rotation ire crowded in this irei 
It is through this central portion of the left dome that congenital 
hemiae de\eIop the ectopia of the \iscera occurring at the time of 
diaphragmatic formation For 'imilar reasons traumatic hernia of 
the diaphragm due to eicessne pre sure o\er the abdomen is eight 
times more frequent in the left unprotected zone 

Nerves of the Diaphragm The phrenic nerte supplies the muscle 
huds of the embnonic d aphragm and follows the de'cent of the 
pnmitn e organ from its position under the fourth and fifth cervical 
segments Svmpathetic fibers from the lower cervical ganglia 
accompanv the phrenic Pursuing an anterolateral course and 
piercing the diaphragm between the muscular and tendinous portion 
each phrenic nerve under cover of the peritoneum divides into three 
brandies anterior lateral and posterior Filaments from the 
'even lower intercostal nerves to the nm of the diaphragm have 
al«o been described Although a dual phrenic and costal mnerv ation 
13 thus indicated division of the phrenic fibers results m atrophv of 
the diaphragmatic musculature 

Varieties of Diaphragmatic Henua — Dnphngmntic hernia miv 
be congenital traumatic or acquued The esophageal opening is 
the most common site of the congenital tvpe A true hernial sac 
15 often present and the stomach is the organ commonh herniatc<l 
\cquired hernne appear in those parts of the diaphragm which are 
ubject to developmental weakness and thus suggest a congenital 
origin For this reason «ome investigators classifv all diaphragmatic 
herm-e as either congenital or traumatic 

Contents of the Hernia — Almost everv abdominal organ has jur 
ticipated in diaphragmatic herniation Hedhlom reports one case 
in which even the kidnev was found in the pleural cavitv \\3ien 
the contents consist of 'tomach intestines and omentum the usual 
arrangement is as follows the stomach occupies a posterior po^i 
tion the colon a mid po ition and the coils of the 'mall intestine 
an anterior one (Fig 228) 

Symptomatolog7 Diaphragmatic hernia mav exist a lifetime 
without 'vmptoms The latter depend upon the nature of the 
pathologv and mav varv from a mild cough or slight degree of 
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mdigtstton to se\ere clvsfuuction of the lieart lungs and digesti\e 
tcact If the stomach aloiw w Mi\olscd aud the catd\a shdes Mp 
anddowTi theconditionmax escapedetectjonuntiladuitlife Wien 
the entire stomacli passes mto the pleural ca\ itt its distention w ith 
fluid and gas ma} produce dyspnea cyanosis rapid pulse and 
respiration cough and \ omiting Dj sphagia maj also occur from 
torsion of the loner end of the esophagus Extreme e%entration 
ma^ result in still hirtli 



7ic — Contents ol the t^euriA cavity exposed through a lapA tnc s on A 

Heart B stomach C amentum D d apfaragm E lung f smaU inlest ne G colon 
// spleen 


Cyanosis occurring soon after birth is a frequent stinptom It 
differs from that of cardiac disease in tliat the attacks are spasmodic 
in character and are often produced bv feeding or crting Prompt 
relief maj follow emesis or the changing of the child s position from 
the recumbent to the erect Cough when present, is aKo par 
oxjsmal m t\pe and the “eizures are almost alnajs rdietetl bj 
placing tbe patient upright 
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Diagfnosis The phAsic*!! signs of diaphrigmitic heriua are 
elusi\e and bizarre ^ar\lng from a total ab ence to tho e of pneu 
mothorax h\drothorav or pneumonia Litteus sign is ab'ient 
Dextrocardia ma\ be present in some degree ^\hen the hernia is on 
the left side and is of considerable magnitude V positne diagno- 
sis IS readih made through the aid of serial roentgenograms after 
an opaque meal \ roentgen ra^ of the colon after a barium enema 
should also be taken to define the location of the bowel niioro- 
scopic examination is a furtlier diagnostic aid 

Treatment — Palliatixe treatment should be directed toward the 
p^e^ ention of gas in the stomach and colon through careful fee<hng 
uid the administration of antiferraentatix es 4 change to the erett 
posture will often reliexe a paroxxsin of coughing or c\anosis 
Operation onl\ becomes indicate<l when the '»\mptoms are recurrent 
and progrcs i\ e 

Diaphragmatic Herniotomy Preoperafne preparation of the 
patient is highh important Gaseous distention should be reduced 
to a mmimura through diet and enemata Wien the colon is 
inxohed and distention persists a prehminar\ appendico5tom\ is 
ad\Ji>able 4ii extra intakeof carbohydrates should beadnunisteretl 
for a few days prior to operation in order that gl\ cogen storage in 
the li\er and muscles ma\ be at it« uiaMimim \\hen impractical 
b\ oral administration extra sugar max be introduced m the form 
of glucose in saline solution b\ phlebochses or h\ poderraoclx ses 

Anesthesia Since adequate relaxation is necessary to insure 
retention of the hernial contents within the abdominal cay it\ during 
the plastic repair of the diaphragmatic hiatus a skilfully admin 
ibtered anesthetic is of prune importance The “safest and most 
satisfactory agent is either gas-oxygen-ether or gas-oxygen-cyclo- 
propane under carefully measured pressure Through pres ure 
anesthesia the lung ina\ be inflated or deflated without danger of 
asphyxia 4 soft pillow placed under the healthy side aids the 
respiratory moyements Some operators prefer to support the 
patient in a sitting posture by means of a right-angled seat attacheil 
to the operating table 

Methods of Approach — 4Ithoxigh the hernia ma\ be approached 
through either a fraiisfhoracjc or tnnsabdonimal incision or a 
combination of both the transthoracic has definite ady antages 
Adherent hernial contents may be more safeh reduced and the 
hiatus repaired more satisfactorily 

Operative Technic 4 lapel incision is deepenetl dowai to the ribs 
and the pleural cayaty opened (See Fig 22S ) ^Miile a shield 
director is inserted to protect the hernial contents the nbs arc 
dnided at each extremity by a costatome and the trap-door flap is 
turned upward The hernial contents are then genth held a ide 
while the phrenic nerye is identified and anesthetized with 2 per 
cent noy ocaine to secure diaphragmatic immobilization The result 



/ATBRV IL HBRMA 


013 


ing transient paral^ sis pro\ ides not onl^ additional w orking space but 
aidsgreatlv m the reduction of the hernia and m suturing the hiatus 
After the contents ha\e been restored nithm the abdominal 
ca\ it\ the opening in the lUaphragm is closed h\ means of a purse- 
string silk suture reinforced nith tiro or more mattress sutures 
(Silk holds n ell in the pre«ence of pleural effusion ) The osteoplastic 
flap is then turned domi and sutured with sdknorm so as to accu 
rateK approximate the pleural eilges and the nb ends Before the 
final suture is applied the lung is inflated mtli CO gas until it 
reaches the diaphragm 

Postoperative Treatment —Pressure inlialations of CO are ad 
ministered eaera four hours for fi>e minutes during the first three 
postoperatn e davs in order to minimize the danger of pleural 
effusion To pre^cnt upward pressure upon the diaphragm a 
stomach tube should be passeil at the first indication of gastric 
distention 

INTERNAL HERNIA 
(R.ETU0PERIT0\EVL Hernu) 

In the changes which the abdominal contents undergo from carl\ 
einbnonic to adult arrangement certain peritoneal folds fossas 
and the foramen of UidsIow are normalK produced Additional 
abnormal openings or fossie mas be formed through faulty de\el 
opment Coih of small intestine ma\ herniate into an^ of these 
and gi\ e rise to internal hernia 

The regions m which such e\ aginations mas occurare (1) A,bout 
the duodeno-jejtiiial junction (2) the cecum (3) the mesenters of 
the sigmoid and (4) the foramen of Winslow 

Cuodeno jejunal Fosss — In the neighborhood of the ligament of 
Treitz SI here the small intestine passes from a retroperitoneal to a 
mesenters supportis e structure the peritoneum mas be thrown into 
folds resulting m fossa formation Mosmhan has described nine 
such foss-e the superior and inferior horns of the duodenal foss« 
on the left side of the ascending iluwlenum being the mo'^t constant 
Tlie paraduodenal fossa of Landzert King to the left and a little 
distance from the duodenum results from the raising of a peritoneal 
fold bv the inferior mesenteric sesseU The ine'^ocohc fossa is 
formed b\ a peritoneal fold containing the ascending branch of the 
left colic arters TJie mesentenco-panetal fossa lies near the first 
part of the jejunum behind the superior mesenteric arterN 

Paracecal and Other Fossa— &%eral fossie are also described 
about the cecum the ileocolic King above the ileocecal \al\e the 
ileocecal behind the valve and the retrocecal behind the cecum and 
meso-appendix The mtersigmoid fossa lies between the root of 
the mesenterv of the sigraoid and the parietal peritoneum All of 
the foregoing occur inconstantlv and varv in size from a shallow 
dimple to that of an actual pentoneal fossa The foramen of 



616 


HERMA 


inflow i5 quite small m earK life and ‘^carceh admits the tip of 
the little finger 

SjTnptomatolog 7 —The s^mptooib of internal liernn are eitJicr 
absent or '’o \ague that the diagnosis is seldom made until acute in 
te«tinal obstruction dea elops In ca«es of the latter without apparent 
cause the possibihta of internal hernia should alnais be con'sidercd 
Treatment —The patholosjj is generalK di-«coiered during ex 
ploratori laparotoma for acute intestinal obstruction and the 
surgical tberapa comprises (1) Reduction of the hernia (i) ap- 
propriate treatment of the damaged gut and (3) do ure of the 
fos«a when possible Reduction of the contents mai be a difficult 
problem \ihen the constricting ring includes Mtal structures This 
Is especialK true of hernia through the foramen of in low or into 
the fossa beneath the me<«ntene \es«e!s If distention of the gut is 
such as to pre\ent reduction the safest procedure is to open tlie 
peritoneal ->30 be\ond the neck Reduction ma\ then be attempted 
through pressure manipulation of the distended loops Failing in 
tins the obstructed bowel ma^ be eiacuated of its contents tlirough 
a tetnporar\ iIeotom\ which is iinmediateb closed The collap ed 
intestine is then reduced through the hernial opemng and its Ma 
bilit\ carefulh determined Wlien gangrenous rejection with side- 
lo- ide anastomosis is best performed If do ure of the neck of the 
fo a Is impractical its obliteration max be accomplishetl through 
marsupialization with gauze 

RARE FORMS OF HERN15: 

(LnrovB Obtolitor Sclxtic Perine-xl) 

Each txqie will be but bneflx de-'Cnbeil Their occurrence is 
exceedinglx rare and the writers expenence is limited to a case of 
hernia through Petit s triangle in a male child of sexen xears 
Lumbar Hernia —Spontaneous lumbar hernia appears as a pro- 
trusion in the lateral abdominal xrall between the costal margin 
and the iliac crest Herniation max occur through the following 
areas (I) The inferior triangle de^ribed b\ Petit (I73J5) Iiounded 
in front bx the external oblique rou>de behind bx the latissimiis 
dorsi and lielow bx the line crest (2) the •superior triangle of 
GrxTifelt Lesslnft (181 b) or (3) at anx other point of weakness m 
the lumbar region 

The condition max be congenital or acqmrwl and in the latter 
in tance dex elop ■spontaneou lx or <5ub equent to trauma Anx 
dex elopmental defect of the mu cle^ aponeuro is xertebne ileum 
or lower ribs max be respon iWe for the herniation llat«on was 
able to find onlx llo ca-^ m the literature and the ages of greatest 
incidence were between two and ten xear« and after fiftx xears 
The majontx occurred through either the inferior triangle of Petit 
or the superior triangle of Grxnfelt Levliaft A hernial sac wji'- 
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gtneralh present ^hich contained omentum or fat, and mfrequentK 
the appendK, stomach cecum, sigmoid or kldne^ Eighteen cases 
ntre congenital 

Actjvured lumbar hernia ma\ result from some de%elopmental 
defect in the presence of undue strain or from trophic miibcular 
changes following pohom.i ehtis, Pott’s disease or trauma 
Treatment — Herniotom} is usualh indicated since support b\ a 
truss or other mechameal means is rare!} satisfactor\ In expodug 
the hernia, caution should be exercised in separating the fatti mass 
in order to aioid possible injuri to the colon or other hollow 
Mscus In hernia through Petit’s triangle, the method of repair 
described b\ Dowd is \er\ satisfacton After reduction of the 
hernia and ablation of the sac, a flap of fascia lata taken from below 
the ileum is turned upward and sutiireil to the latissimus dorsi mus- 
cle behind, the external oblique in front, and the lumbar fascia 
abo\e A flap of sheath and fascia from the latissimus dorsi js 
then reflected forw ard o\ er the first transplant and sutured to the 
external oblique In hernue occurring at a higher le\e! some form 
of tnuscuUvaponeurotic repair is iisuallj adaptable 
Obturator Herma —In this exceedingK rare tjqie of Iiemn, pro- 
trusion ocetira through the weak portion of tlie obturator foramen 
u Inch pro\ idea passage for the obturator \ essels and ner\ e Three 
taneties hate been descnbe<l in which the process of peritoneum 
protrudes along these structures In the commonest t\pe, the sac 
emerges through the obturator canal and follows the anterior branch 
of the vessels to he m front of the obturator externus muscle under 
the pectiiieus The second varietv follows the inferior vessels and 
presents between the middle and superior fasciculi of the obturator 
muscle In the third form the sac lies between the obturator 
membranes behind the obturator muscle 
Treatment —Preoperative diagnosis is seldom possible and tbe 
condition IS penerallv discoverecl during exploratorv laparotomj for 
acute intestinal obstruction After reduction of the contents and 
appropriate treatment thereof, the sac is withdrawTi into the pelvis, 
its neck ligated and the sac amputated 
Sciatic Herma —Sciatic liemia (glvteal, tschiatic) is the rarest of 
all forms ‘\^atson was able to collect onlv 30 cases and m G the 
condition was congenital Tliree x aneties hav e been described In 
2 of tliese, herniation occurs through the greater sacro&ciatic fora- 
men Depending upon whether the ev agination is above or below 
the pvnform muscle, thev are termed respcctivelv suprap>riformis, 
and subpvnformis TJie third and least common tvT)e passes 
through the lesser sacrosciatic foramen 
The hernia mav present as a small swelling in the gluteal region 
or Its presence maj remain unsuspected until strangulation necessi- 
tates exploratorv laparotomv In the former instance a roentgeno- 
gram mav he helpful in defining the heniial shadow 
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The past decade has uitn«>sed eaolution of pediatric urologv as 
a stiecialtv xvithin a specialtj In this relate elj short span of 
tune the diagnostic refinements and therapeutic advances made 
m the stud\ of genito vinnara diseases during the past tnenta fi%t 
tears have been applied m turn to solving the urologic problems 
of childhood 

In so doing the bacner of ignorance and sentimentaUtv has been 
torn down and m its place a rational approach to solving the all 
too frcqiienth overlooked juvenile genito-unnarv tract lesion has 
been substituted The amassing of a nealtli of pathologic and 
clinical findings together with therapeutic succes'ies abetted bv 
the demonstration of the value and mnocuousness of an urologic 
investigation has convinced the most skeptic practitioner and 
pediatrician It has led to a dissipation of his previous reluctance 
to svibmit t\n> patients to instrumentation and to a sharpening 
of his diagnostic acumen m the recognition of an obvious or latent 
lesion 

Similarh the urologist non approaches the problem of treating 
the child without the timiditv and sense of limitation he had pre- 
Mouslv experienced The introduction of intravenous urographv 
was a boon to initiating urologic studv in a greater number of 
juvenile patients The perfection of instruments representing 
rmmatures of the tried and proven adult armamentarium forged 
the final link and what has been wrought will be presented in the 
ensuing pages 

The Diagnostic Approach —It has been stated facetioiislv vet 
truthfully that the greatest of medicos are the pediatrician and the 
veterinarian In most cases they must diagnose and treat without 
the assistance of their patients As a result of the inarticulateness 
of the 3 oung one is dependent upon the ob'^ervations of the parent 

( 019 ) 
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m-islvcd b\ musca \oiniting or constipation This reflex gastro 
renal and intestinal renal interrehtionship must be constanth kept 
m mind 

An m\entor\ of the xarious s\stems is essential since remote 
complaints referred to the diest limbs or skull ma\ be the initial 
manifestations of distant metostases of highh malignant genito- 
uvinarx tumors Prexious ojieratiae intervention should be noted 
More than one appendtctomv Ins been performed when the trouble 
xealK was confined to the unnan tract as a pvelonephntis or 
infective process engrafted on a congenital abnormalitv sav 

this with no malice tovvarfl tl egeneral surgeon since the differential 
diagnosis is frequentlv difficult and it is far wiser to explore than to 
watch a peritonitis develop as a result of overcaution 

Symptomatology —Gross external deformities are readilj dis 
cernible bv the obstetrician midwife nurse or parent Masses \x\ 
the hv'pQgastriLim or lorn make their presence know n to the guardian 
bv altering the bod\ s svmmetrv Frequency of mKtiintion and 
1 ocfiina except as thev reflect a response to undue ingestion of 
fluids as m diabetes mellitus are expressive of unnarv tract irn 
tation Onlj bj complete investigation can the cause be deter 
mined as functional or organic due to infection congenital abnor 
inalitv lithiasis or a neurogenic lesion 

Sirainwff or painful urination loav point to lower tract obstruc 
tion— neurogenic vesical patbologv congenital posterior urethral 
valves hjpertrophv of the verumontanum or urethral stricture 
Ineonlinence or so-callerl em rests manifesting itself as bed wetting 
at night or clothes wetting diumall} is a frequent source of com 
plaint when it persists after the age of four vears AMiiIe over 
90 per cent of these cases art functional m origin the persistence 
of sjmptoms m the face of assiduous medical care warrants urologic 
studj As a result frank su^ical lesions such as irritating vesical 
or urethral polvpi or excrescentes and even renal tuberculos s have 
been disclosed 

linnaluna is always an alarming di*=icoverv to the parent Ihe 
child ma> think he has done something wrong and fail to report it 
The nurse max find the diaper of the infant saturated v. ith a hloodv 
unne More often the hematuna is microscopic and comes to the 
attention of the phjsician through the medium of a routine urm 
ah SIS Pynna unless grosslv manifest is likewise discovered m 
the laboratorv 

Pam mat be linked with owing dunng micturition or be reported 
bv the older child The absence of unnarv findings should not 
terminate the urologic examination Dull pam m the lorn mav be 
theonlv tangible evidence of a growing neoplasm pv ogenic abscess 
tuberculous focus or hj dronephrosis 
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Fever IS tommonh a-^sociatec! \sith urogenital infection?, cithtr 
acute or chronic in nature A /ong contnniotis or remitting felirile 
course, otherwise une\plam«l, maj find its source in the urinarj 
tract Chills or con\uWons maj occur, depending on the degree 
of uro'epsis 

Recurrent sastro-viientmal viiseis, malaise, tceahicss, imilor, loss 
of \reighi. or undue drowsiness mac, eitiicr indlcitluall.c or (ollec>- 
tuclc, point to a chronic Mippuratice focus, a slow-growing neo- 
plasm or an adcancing renal lesion with impending iii'iiffitienc^x 
and uremia 

Physical Eiammation.— Because of flic frequent inadequaej of 
the histor\, objecti\c findings assume a greater importance and 
their recognition is essential to diagnosis While a prclinunarj 
general phjsical examination iisualK precedes the urologic imesti- 
gation, the urologist cheeks thc-'C sxsteinic findings ns they apply 
to the local examination. 

The patient’s state of nutrition, color and mental status arc 
northx of note Tlic clwracter»>tic huild of the IVoeh’ch t,xpc 
associated witli genital lixpoplasia and kite or maldescent of the 
testes Hirsutisrn or abnonnal genital or inammarj dcxelopnieiit 
max he the first outward indication of a tumor of the pituitarj or 
ndrcn.il gland Cutaneous pjogcnic fe«jons not infrequi-ntlj ante- 
date and are directly responsible for suppuration in the urinarj 
tract 

Examination of the Abdomen — Tliis should he approached in a 
sxstematic manner Inspection maj rex cal an asjmm’otrj in tlie 
flank. m»l-.ihdom(n, or hj pog.astriujn- A large h.M!rf)m*p)in)s5s. 
reuw! tumor, or throiucalh disfendcil hl.idder mai he the UfKlerli iug 
c.'iu-e 7’he umhilicus max l»c the site of a dcefese.Tted infl.^mm.a- 
tuin or be the source c»f a iiriiiifcrous secretion associated with 
a p.atcnf urachus IXstrophx of the bladder is silfnx idmt. I’alpa- 
tiun and percussion will proxe further aids in diagnosing aiix 
abnormalitx noted on inspection Needless to sax, jiulgmcnt on 
a lixpogastric tumor should Ih* deferred until after tlie Madder Ins 
been emptied bj cathctcn/ation Massp;, not discernible In inspec- 
tion max be encountered on pilp.itUm Bimanual kidiicx jialpatioii 
should nlxxaxs be done xxitli the jiatient supine .ind the knens and 
thighs flexeci on the trunh Relaxation max he furtliir circclc'd b\ 
examining the child xxliilc iminerseil in a xxanii bath In the inter- 
pretation of alKlomiiial mas.ces one must hear in mind the hifldc net* 
of abnonnal dexelopmcnt and |x>sition of the kidiiex. X coogtiiilnl 
solitarx kidnex or a fused one mav he pilpntcsl m (he niid-Iine. 
x\ hilc a ptoscsi or ectopic organ max be felt iii the jkIx is C\ stos- 
copx ami umgraplu confirm or refute these findings 

Tlie male external gemtalia should be studiexl t-arcftillj. 
fjoji rexcals xariatioiis in dexelopmcnt nr atij dcxiation fniiii tfie 
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norm'll of the penis or scrotum Anomalies injuries superficial 
infiammations or tumors are noted m this naj Phimosis or para 
phimosis hxpospadias or epispadias scrotal c\sts herDi-e or inilara 
mations be e\ideiit at a glance Palpation of the scrotal sac 
directed at determining tlie condition of the testicular tunics the 
testicle proper the epididvmis and the spermatic cord is ne\t 
undertaken Ml scrota! masses should be tnnsillumraated to mle 
out enc\sted clear fluid tumors An\ urethral discharge is abnor 
nnl and uarrmts immediate bacteriologic imestigation 

Tlie female external genitalia should liken !‘?e be subjected to clo'^e 
bcrutnn Inspection of the lalna drtons and external meatus 
ma\ di dose anomalies mflammatorx adhesions or tumors The 
finding of an ectopic ureteral orifice close to the \aginal orifice has 
explained se\eral oases of puzzling urinar\ incontinence In the 
\ming rectal palpation should be substituted for bimanual vaginal 
examination 

The mgmnal and femoral regions should not be overlooked and 
anv inguinal or femoral adenopathv bubo formation or herniation 
noted 

Rectal exammaboQ together irith bimanual abdominal palpation 
completes the routine examination of die child from an urologjc 
standpoint Ilctause of common embrvologic origin anomalies of 
the e'rternal genitalia may be accompanied bv anal or rectal defects 
Tumors of the internal genitalia in either sex ma\ be first recognized 
b\ the examining finger in the rectum 

Unnalysis — llie txacimatjon of the urine assumes great inipor 
tance since it represents the one accurate means of determining the 
functional status of the urinarv tract Ulule a negative urmalvsis 
does not rule out genito-urinarv tract pathologv the urine reflects 
the presence of an abiiormalitv when present m the niajontv of 
cases Chemical microscc^ic and bartcnologic stud> of repeated 
urine specimens should precede the cvstoscopic and roentgenologic 
examination 

In infancv collectun of the urine presents a problem which is 
onlv solv ed bv the care and ingenuitx of the iiur e In the male 
a test tube fixed to the penis with a finger-cot or adhesive tape 
affords a convenient method of collection while in the female tlic 
application of specialh fitting glass or rubber appliances which 
can he held m place b\ the diaper are utilized Tor accurate diag 
nosis m females a catlieterized specimen should be secured after 
the labia have been separated and the perimeatal area thoroughlv 
cleansed with boric acid or an antiseptic solution as bichloride of 
inercun (1 to lOOf)) or oxvcvanide of mercurv (1 to 1000) In the 
male the glans can be thoroughlv cleansed with an antiseptic Sf lu 
tion with the prepuce retracted Tlie first ur ne v oided i» di carded 
and the balance saved Tins simple procedure avoids the need of 
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c'itheten7'ition The htttristisih performe<l liowtvir uid ‘•Itditld 
not bo axoicled if indicated 

HaMiip obtained a anno 'specimen the unilogist is clikUi 
interested in its nntroLCopu appeanna reaction micro eojnc 
c\tologic findings and the pre'sence or alisenee of bacteria as 
e\ idenced bi direct smear and cnltiire on siitfable mecha 

Macrosaiptcally e\ en a clear unne does not rule out uiidcrh mg 
patholog\ In tuberculosis a clear lemon seJ/ott iirint is a eh irae- 
tenstic finding together with a stenie pMina Nor is a ha7\ spina 
men neoessanh significant \ddition of a few drops of (> pi r cent 
acetic acid ma\ proihice a rapid clearing of the urine cither with 
efTerNCscence due to carbonates or witlunit it (phospimtes) lUgii 
lation of the diet will frecjiiciitlx correct this common but barinlc's 
condition The failure of the nnne to clear points to the t\isteiic-c 
of p\ iiTia Tills can be determined In addition of sodmm or fiotas 
Slum hxdroxidc with a resultant gelatinous precipitate final con 
firmation being made mtcroM?opicalb 

Oross hemainria usualK presents no proidem m recognition 
flowexer om must not lie confused b\ ahnonnalh cofored urine 
due to ingestion of artificialK colored candies or fowls (beets rim 
barb) or tiu adinini tratioii of drugs (mdigoK'arminc inttlnKm 
blue pxndium) 

^\e haxe found the routme rachmg of n patients urine lui 
c\c*ccdinglv helpful and mfonnatixe procedure \ senes of test 
tubes appropnatch labeled arc set up m a rack and rtpresent a 
portion of each xnided specimen Jhc degree of pMiria or hoina 
tuna and its progrtssiou or regression under oh ervntioii or tn ntinent 
can be ronghh ei alinted m this wac 

The reaction of the urine assmnes a certain degree of importance 
III dealing with iinnarc infections and htliiasts both ns a prc*-nrid 
jHiitoperatne problem It has been shown that bacterial growth 
IS utlier inhilnted or destroxcal at a pif of > i or less I Ins is 
especiallx true of the 11 eoli infections The role of the lixdrogon 
ion concentration ui unnarx tract infc-ctions ami iirolitliin is is 
prc'scntc'd at greater length under the sections dcnlnig xxitli the-'i 
di ea«c entities 

^ arioiis dxcs haxe lieen umsI ns indicators in chtcrmining the pH 
(f the urine Mctlixl ml the uiiixcrs.d indicator s|H*cml com 
mcrcja) colorunetcrs and chloryihcnol nsl an particnlarlx sintabh 
bwaiisp of tlieir applicabilitx to the pH ringe in wlmh urologists 
are mtercsted \ simple technic which we haxi found iwful iii 
the office and at the bcnl ide is the addition of 1 < r 2 drops of 0 (M 
per cent clilorphenol red to about 2t) drops of iirmc m a (c t fiiW 
^Miereas the imlicator itself is orange in color liclow a pH of j G a 
xcilow color Is prcHhiecsf and progrt-s ixch alxAcit on tlienlkahm 
side a faint pink color dexclop into n deep Molt t r«l luu ataiil 
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abo\ e a pll of b 8 The method is simple and rapid and gi\ es \ aluable 
information as to the bacteriostatic properties of the urine This 
IS especiall> true \\hen one is using a drug such as ratthenamine 
Tvliicli IS \alueless unless the urine iS sufficientK acid to liberate 
formaldeln de 

Tlie Sjiecific gmnttf of the urine concerns the urologist onh as it 
reflects the functional eapacita of the kidnejs to earn on espe- 
ciallj under an\ surgical procerlure A fixed specific gravit\ is a 
gra%e omen and surger\ should be deferred nr undertaken with 
caution since a bilateral nephritic lesion mav eMst 
Microscopically the outstanding pathologic findings of importance 
to the urologist are (1) Pus cells (2) red blood cells (3) bacteria 
and (4) tumor cells The finding of casts should of course not be 
dismisserl mtiiout further clinical imestigation 
The sediment obtained from centrifuging the specimen should be 
examined carefullv firstunderlow and then under high power mag 
mfication Tinding more than C to 8 pus cells per high power field 
111 a catheterized specimen is abnormal Similarly the occurrence 
of red blood cells where trauma due to instrumentation can be 
excluded should alwa\s merit further mxestigation Motile bac 
term ma\ be Msible on the slide under the microscope and fixing 
and staining of the sediment using either methylene blue or prefer 
abh Gram stain raaj proMde further information Ino^erDOper 
cent of cases Gram positive cocci will be found to be eitl er staphv lo 
COCCI or streptococci and Gram negative bacilli will belong to the 
colon group 

OccasioualK m cases suspected of neoplastic disease a diagnosis 
Ins been made bv finding tumor cells in the centnfugahzed urine 
either from the bladder or as obtained from either ureter through a 
catheter Pragments of villi vacuolated livTiernephroma cells or 
large irregular multinuclcar cells mnv prove to be pathognomonic 
The sediment obtained from centrifuging equal parts of the urine 
specimen and 20 per cent formalin should 1 e fixed run through 
alcohol embedded m paraffin and section, and staining carried, out 
as for tlie usual pathologic specimen 
Bactenologic Study The first requisite is care m obtaining the 
urine specimen under strict awptic techn c Secondly an 1 some 
thing that is overlooked is the necessitv for starting the laboratory 
investigation as soon after the specimen is obtained as possible 
Too often the urine is allowed to stand until the close of the daj 
and casuallv deposited in the laboratorv along with routine speci 
mens As a result a prolific organism may completelv overgrow 
the teal bacterial offender 

Six organisms— the B colon stapl vlococeus streptococcus gono 
coccus tubercle lacillus and Proteus xulgans account for over 
90 per cent of all unmrv tract infections The<e and their sub 
40 
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groups can be readih identified b\ suitable staining and cultural 
technic V<ev. ould stress the importance of routmeh m% tstigating 
e\er\ p\uria for tubercle baalli ba careful repeated studies of 
direct smears or if necessaia, b\ gtiinea pig inoculations The 
finding of sterile p\ una la strong e\ idence for tuberculous etiologc 

Outstanding among the abnormal urinarc findings seen b\ the 
urologist are pa una and hematuria Because of their frequence 
and importance the\ will be dealt nath at some length 

Fyuna— P\una is not a disea^se ft mereb reflects the pres 
ence of a focus of infection in the genito-unnarx tract Tlit tenn 

p\elitis IS frequenth used to co\er the presence of pus in the 
urine It too is a misnomer To clanfc the approach to deterimning 
the etiolog\ of a p\ una we shall consider the subject under "Jec cn 
broad headings 

1 Infeciions —The caudal agents are usualK the coll or cocci 
Clinicalh and pathologicalh , a pjelonephntis pceloccstitis or pco- 
nephrosis is present The lesion is almost al^ a\ s secondare to a 
portal of entre m the nasopharenx upper respiratoia tract middle 
ear or intestinal tract, b\ the hematogenous route Ascending iii 
fections and those coneeeed b\ lemplntic e^ension account for a 
small group of cases 

2 Malformations Anomalies either congenital or acquired rnae 
produce in turn obstruction, stasis and infection Among such 
lesions are stenosis of the prepuce stenosis of the eTternal meatus 
urethral stricture urethral dicerticulum posterior urethral a ah es 
hcpertropln of the \crumontanum ureteral stricture ureteral 
dnerticulum aberrant cesseJs with ureteral obstruction Jndro- 
ureter and poh c% stic kidne\ disease 

3 Litkuisis — Tlie incidence of stones either m the kidnev, 
ureter bladder or urethra mi\ be (he forerunner of jnfect»>n 
Irritation of the mucosa presents a point of lowered resistance for 
bacterial l^^asIon Frequenth stones produce a mecbanical ol>- 
struction causing stasis and subsequent infection On the otJicr 
hand stones mac result from infection inspissated pus acting is ii 
nidus and altered chemical equilibrium causing precipitation of 
crestaJs out of solution 

4 Tvberailosis P\ima ma\ lie the onh manifestation of a 
tuberculous lesion m the genito-urinarc tract Pus m the ab ence 
of bacteria so-ealle<l sterile pciiria— strongh suggi-sts tulierculosis 

5 Acwrojcnic/Mioiw— Theatonicitx resulting fnim d\ sfnnetioii 
of the nerc e encr\ ation to the ureter, bladder or \ epical splnnctors 
results m stasis and infection Pninan spina! cord patliolog\ nr 
lesions secondar\ to ^crtcb^al anomalies «uih as spma bifula 
account for the majorit\ of cases 

() ^pop/a^Hl^ — B\ producing obstruction In iltgenirating or 
b\ becoming a site of infection tumors often produce a p\uria 
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7 I2xtra~unnary Causes —Periureteral or pennephntic suppura- 
tion nnj occur sub*5equent to a ertebral canes, psoas abscess, arian 
or tubal abscess, appendiceal or intestinal foci, or suppuration in 
tlie prostate or seminal ^eslcles 

In making a diagnosis of pjuna, it is essential that tbe pb%sician 
knons how the specimen of urine Tvas obtained To this end, the 
e'ctcrnal genitalia ’should be carefulK inspected for urethritis or 
\aginitis In such cases, a cathetenzwl specimen is obligatorv 
Clear urine does not neces^sanlj rule out suppuration m the urinary 
tract, for the focus maj be walled off completelj or ma% discharge 
intermittently High temperatures also may temporarih cause 
suppression of discharge Occasionally, what appears to be clear 
urine sudflenh hecoines turbid when tlie last part of the specimen 
IS obtained, due to the pus gravitating and making its presence 
evident in the residual urine 

Having made a diagnosis of pvnria one should not temporize 
If it continues m spite of medical treatment of four io six icceka, a 
complete urologic investigation should be imilertakcn The finding 
represents tangible evidence of trouble and accounts for 80 per cent 
of pediatric urologic ca«es 

Hematuna —Being only a svinptom, hematum demands prompt 
attention m deterrommg its source There has been a tendenev 
to procrastination on the part of the practitioner in seeking the aid 
of the urologist in such cases Too often medication is prescribed 
and the patient told to return if the blood reappears ISot infre- 
qiienth there is no recurrence for some time but the underJvmg 
process IS still present and progressing Hmaiunarepresents a danger 
signal and the opportune moment for urologic consultation is dvir* 
ing the active period of bleeding At that tune the exact point of 
bleeding can often be determined cystoscopicalK, either by direct 
visualization, or indirectly by catlietenzing the ureters 

In the following outline, the numerous causes of hematuria will 
be presented The nvuUiphcitj of sources attests to the utter hope- 
lessness of attempting accurate diagnosis without exacting study of 
each case 

I Sysfemte or Cxfra-tmnary Causes 

A Diseases of (he Ilemafapweiic System —Hemophilia, 
polycythemia, purpura Jnemorrbagica, symptomatic 
purpiua, paroxysmal hematuria, leukemia, Hodgkin’s 
disease Scurvy, while metabolic in origin, causes 
bleeding as a rcs^t of altered capillary permeabilitv 
B Infections —Toxic nephntis due to bacterial infections 
m septicemia, subacute bacterial endocarditis, ty- 
phoid, diphtheria, meningitis, dysentery, influenza, 
smallpox and scarlet fever 
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I Syiicmic or Exira-urinary Causes — (Continuwl ) 

C Lesions of Adjaceni Organs — Appendicitis perinepiinti'! 
and pciuc ab‘wa5 The mechmi'ini m appendicitis 
IS produced b\ the pehic t^pe with pcnuretcritia 1)\ 
contjf’Hit\ 

D Medicinal or riwrie — HcMinetlnlemininc turpcntint, 
cantlnridea memir\, pho>pliori]s and Ind 
II t rogeniial Causes 

\ Renal (AMiile any di*«ea-'e of the kidne\ can can e 
hermturia the important entities follow ) 

1 Glomerulonephritis 

2 Infections— piopetiic 
1 Tuberculosis 

4 Tumors including pol\c\stic discisc 

5 Calculi 

0 Trauma 
B I retcrat 

1 Infections— iifctentjs- 

2 Stricture 

3 Calculi 

4 Tumors or anomalies 

5 Trauma 
C I esica! 

1 Infections— acute or chronic cj stitis 

2 Torcijm IkkIics 

3 Calculi 

4 Tumors 

3 Trauma 
D I rclhral 

1 Infections — urcthnlis 

2 I Iccntion of the incatus or prepuce 
1 Stricture 

4 1 orcign bwlies 
j Trauma 

Renal Function Tests —Before undertaking ana siirgcrc, one 
must he certain of the capacity of each kidnei to earn on its work 
Tins 13 e'jpecialh important when iieplirectonn is contcmplatetl 
Wide kidnea function tests are re>orte<l to more catiii'.iach m 
dealing with mwlical nephntides the surgeon relies upon them as 
a qiialitatne measure of operibilitc and ri'k, and to indicate repair 
and reeocerv postopentivcK 

The two outstanding means of determining knlnea function an 

1 Dae excretion 

2 Blooel chcini tra 

Such tests are not mfalhhie nordothci gne iis i naJIv aminte 
picture of what is going on in the kwliiea proper 'Hna inercK 
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represejit the function'll status of the organ at the time of the test 
^nevertheless from evTieriencc the (HH mide nvail'ible has proven 
to be a reasombh accurate guide and for this reason both tests 
shovikl alwajs be tarried out as part of a complete urologic studv 
five excretory powers of the kidnev areusuallv measured b> using 
either phenolsulphonephthalem or mdtgo carmine We are not 
unmindful of the value of concentration ami dilution urea clear 
ance urea ratio and kindred determinations TJiese are used to 
better adv antage in chronic nephntics 
Indigo carmine marketed in 5 cc ampoules of an 0 8 per cent 
concentration of the dvt is perhaps the most convenient agent for 
determining the qualitative status of the kidnev s Practicallv all 
cases in which a definite urologic lesion is suspected come to cv stos- 
copv At that time o cc of the drug is injected into one of the 
antccubital veins Rirelv in infants it maj be necessarv to use 
a more accessible v em of the scalp ankle or neck (external jugular) 
Normallv mdigo carmine makes its appearance at the ureteral 
orifices m four to eight minutes The dv e escapes from tl e roeatis 
m increasing intensity until a deep blue color is attained Tor 
practical purposes the concentration is set down as 1 2 3or4+ 
11ns method of meatoscopv is not fool proof however Totalevcre- 
tion of fluid from the kidnev s mav be so dunimslied bv preoperativ e 
dehvdration as to fail to provide a velncle for the injected dve 
Again the dje mav be completeU decolorized or greatU diluted 
and lead to misinterpretation CkcasionalN excretory inhibition 
ureteral spasm or actual obstruction mil interfere with appearance 
of the dv e In such cases the passage of an ureteral catheter results 
in prompt appearance of the die often witli a continuous flow of 
urine from the tube incbcatu e of retention due to obstruction 
In all doubtful cases a n^chetk should be done either with t! e 
same dve or a different one In cases that present anv difficulties 
in identification of normal landmarks during cvstoscopv indigo- 
carmine often proves invaluable The visible ejection of the dve 
aids in locating the ureteral orifices whicJi mav otherwise be ob 
scured bv edema tuberadous or neoplastic infiltration 
Fhewolsviiphowephtkalem was first populanted bv Uowntree and 
Geraghtj and represents the most accurate means at our disposal 
for determining kidnev function bv a dvestuff It is frequently 
referred to as the PSP or phthalem test The dve is avail 
able m 1 cc ampoules containing 0 6 mg of the raonosodium phenol 
sulphonephthalem in solution It mav be given intramuscuhrlv 
(mtraliimbar mtraglutea! or mtradeltoid) or mtravenouslv Ihe 
latter route is accurate and finds its lest use at the time of evstos 
copy ureteral cathetenration and collection of specimens 

Given mtravenouslv the dveappears in two to five minutes nor 
maUy and ‘'O to 2o per cent app^ts from each side within tl e first 
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fifteen minutes and 5 to 10 per cent m the second fifteen minutes 
This IS equivalent to a total of oO to 70 per cent m the first half 
hour For practical purposes test tubes containing an alkali can 
be used as receptacles for the catheter drainage Alkalmiration is 
necessary to bring out the pink to red color of the d\ e and a suitable 
set of standards or a colorimeter provides readv means for per 
centage determinations In addition to the factors prev loush men 
tioned as interfering with the appearance of indigo carmine phthal 
ein concentration ma^ lie lowered bv leakage about the ureteral 
catheter To oflset this the bladder urmt should be saved and 
measured to correct the gross error As the 100 per cent standard 
IS 1 cc PSP in 1000 cc of water it is necessarv to '^o dilute all 
specimens collected for a proper percentage reading 

If the intramuscular route IS utilized excretion i& natiirallv slower 
and the question of rapiditv of absorption enters into the accuracv 
of the test Two glasses of wafer should be given prior to the 
injection to promote urmarv excretion Normallv the percentage 
output of tlie phenolsulpbonephthalein in the first hour is 40 to 
00 per cent and lo to 2o per cent in the second hour In children 
collection IS more accuratelv carried out b\ catheterizmg discarding 
the specimen obtained when the dve is first injected and collecting 
at half hour intervals with the catheter indwelling m the urethra 
If a catheter is not used the bladder is emptied after the injection 
and specimens \ ouled at half hour interv als are sav ed foi tw o hours 
The difficultv here lies in failure of the child to cooperate 
Both mdigo-carmine and phthalem have their greatest applies 
bihtv in chronic cases TMiereas in acute cases there mav be no 
e\ idence of am impairment in chronic lesions diminished P S P 
function precedes anv blood cheroistrv clianges Both tests find 
iitilitv not onlv in diagnosis but as an indication of proeress or cure 
as evidenced bv sub eqiient repetitions of the renal function tests 
Blood chenustry studies are especiallv informative m denoting 
retention of nitrogenous waste products iionnallv excretevl bv the 
kidnevs shall deal with the essential blood constituents as 

thev concern the urologist The folh wing table giv es normal blood 
chemistrv findings m children 


Non prote n n rogen (N F N ) 

U ea n t ogen (\j ea M 
Ur c ac d 
Creatm ne 
Sugar 

CMor des <NaCl 

Carbon d ox de comb n ng po»cr 

Calc m 

Phospborus 


‘’o lo 35 mg per 100 cc 
10 to lo zn'' per 100 cc 
•> to 3 5 mg per 100 cc 
1 to 2 m*' per 100 cc 
SO to 100 mg per 100 cc 
450 to 500 mg pe 100 cc 
45 to C5 olutnea per cent 
0 Stoll Sm-’ per 300 rr 
4 to 0 m" per 100 cc 


I^ith marked kidnev destruction the above constituents tend to 
accumulate m the blood therebv producing the condition known 
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as azoicmui, or nitrogen retention It is surprising, at times to 
find ad\anced surgical lesions m one or both kidnevs \Mthout 
anj appreciable alteration m the blood chemit>tr\ of the indi\ idual 
Tlic remarkable ability of but a small portion of a kidnei to carr\ 
on the ^^o^k of both kidneys, nddled nith disease, represents one 
of the man els of tlie human structure In obstructne uropathies, 
advanced nitrogen retention occurs and relief of tlie obstruction 
eitlier b\ temporarv mechanical means (catheter) or correctne 
surgerv (cvstostomj, nephrostomy) often results in a remarkable 
clearing of the azotemic condition In this connection it has been 
frequeiitlv stated that a creatinine over 6 mg means an early 
demise Urologists frequentlv -see ambulatory cases with v lines up 
to 25 mg Tliese represent cases vi ith indirect renal parenchv mal 
mvoKtment on an obstructive basis, and of long duration 

Coj Combming Power — Determination of the carbon cliovide com- 
bining power of the blood scrum is espeaallv important in children 
whose acid base equilibrium is subject to rapid alteration This 
labilitv IS a constant source of worry to the pediatnciin as well ns 
to the urologist because of the rapidity w ith w hich a sick child can 
go into n state of alkalosis or acidosis iliinng anv extended period 
of \omiting or diarrhea Severe degrees of acidosis are frequently 
encountered in acute or chronic infections of tlie kidnev s 
For practical purposes, we depend upon the urea nitrogen sugar, 
and carbon dioxide combining power determinations The urea 
nitrogen is a reliable indicator of the excretory powei ofthekidnevs 
If it is elevated, iion-protein nitrogen and creatinine readings are 
made Calcium and phosphorus v allies arc significant m such meta- 
bolic lesions as renal rickets and as possible etiologic factors m 
calculus formation A high phosphate appears to parallel nitrogen 
retention In the interpretation of all these readings it is important 
to correlate them w ith the clinical picture Thus, w ith dehv dration, 
high nitrogen v aluea mav be due to the ohguna and not to anv 
intrinsic renal pathologv We have not mentioned albunim-globulm 
ratios hpoid or cholesterol determinations because the\ belong in 
the realm of the clinician and pediatrician 
’iastrumentstion —'The cMd nho ««nes to the ativnVim of the 
urologist for specific studv is a sensitized individual He or she 
has probablv been examined with some degree of discomfort and 
been stuck w ith at least one needle The v ision of a bougie catheter 
or cy stoscope IS not welcomed whole-heartedlv In fact m infants 
and children who cannot he made to understand it is usualh the 
occasion for lustv crving and great phvsica] activitv Tor the 
simple procedures, as probing or catheterization the infant must 
be forcibly restraineil bv the nurse In older children, fair coopera- 
tion can be obtained 
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C\ btoscop\ and ureteral cathetenzation in infanti) and tlio major- 
ity of young children is best carried out under general anesthesia. 

The urethra represents the path Mhich must be tra\ersed in all 
mid- and upper urinary tract in\estigations Tor this purpose, a 
\ariety of agents are a\ailable Urethral instrumentation includes 
the detennination of the patency of the canal and the existence 
and location of any obstructing tissues Urctliral catheterization 
represents the simplest means at hand. The instrument of choice 
IS a small soft rubber catheter of the Xelaton type, with blunt tip 
and lateral ey e The size may xary* from 0 I’ to 18 F, in tlic ta«e 
of older girls Parenthetically it might be stated that «ize gradation 
is usually expressed in terms of the French unit, which is eejuivaUnt 
to 1) .i mm The diameter of a 6 F catheter is 2 mm , while that of 
an IS F instrument is 0 mm 

\o difficulty 13 cncountcreil in females, but in males the small- 
sized soft rtil)i>er catheter may buckle, and with a child strahiiiig 
and bearing dowm. its passage is difficult, if not impossible Accxird- 
uigly, a comparably -3i7e<l woxeii silk urctlir.al catheter or a large 
size (HlF) ureteral catheter will prottde the iieccs-sary rigality to 
permit passage of ifie fiollow tube into the Iiladdcr. The use of 
rigid mstruments such as steel sounds should be nvouletl since 
consult rable trauma may result, e'pecully in a stniegling chih!. 

If a point of obstruction is cncounltrcHi In the urctlim, or if one 
w islies to explore anomalous orifices or passages, suitable w bnleboiie 
filifornis, or wo\en silk whips with hollow followers (Phillips or 
I.eI'ort type) are a%ailahlc Graduated wo\en silk bougies or 
steel natural eunc sounds find only occasional ii'C in the pctlintric 
examination 

Nceillcss to say . strict a«cpsis is carricil out in all such procedures 
The mstruments are stcrilweil cither by lioiling soft rubbtr or stetl 
articles, while wo\cn silk instniments arc kept immerscil in mereiiry 
o\\c\anule 1 to KKXh or kept «lry in a formalin cabinet. 

Urethral CathetenzatioQ —The procedure serves a number of pur- 
f)f>s{>> It n*prf>iiits a means of cx|)Jonition, of obtaining sterile 
blailder urine spttimens, of ascertaining residual urine, of deter- 
mining bladilcr eapieity , and finally in providing a nu.iiiH of carry- 
ing out cy stomctric eib-ervationsaswellascy stognipby . The actual 
t<<iinii while simple, merits description 'Hie exatninor sbotdd 
either wear sterile gloves or render his hands surgit.'illy cltnii by 
scrubbing .\ sterile water-soluble lubricant, of wliitli many are 
1)11 the m-arket. or simple nllMileiie or glycerin, inav be Use<l. 

.K sterile towel above and one Ik-Iow the fieM of <n»cnitioii is 
<U>'irabU 'Hie catheter, lubricant, cotton bnlU nml untiHptIc 
solution, and stirile receptacle should la* within easy reach of the 
phvsicnii In the fimale, the nurse s<.r\cs In^st by holding the 
cliiltl with the lower extremities flexcel at the knees and hips 
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abducted Tht hbn are separated and drann upward and out 
nard b\ the thuuib and index finger of one hand nhilc the pen 
mental region and external meatus are swabbed from abo\e dowai 
ward with a cotton pledget saturated witlv green soap or mercurj 
o\^c^anlde 1 to 5000 Ihe catheter is then picked up at two 
points the distal end and 1 inch from the proximal e\e In its 
introduction mto the urethra the tube is thus more easiU handled 
and contamination is a\oidcrl 

In the male tlie same general technic is followed The prepuce 
IS retracted and the glans and meatus are cleansed as the penis is 
held between the thumb and index or middle finger with the lips of 
the external meatus separated The catheter is introduced slowls 
and without force \ ‘'ense of resistance is encountered when the 
external sphincter is reached but tins h readil\ o^ercome and the 
posterior urethra traaersed with ease 
I\e ha\e presented the above procedure m detail because we feel 
it 13 not too elementarv to be considered Catheterization has fre 
queutK been rendered unduU difficult through the inaptitude of 
the inexperienced Apart from tl e absence of finesse is the more 
important possibilits of adding insult to injiirv bv the mtroduttion 
of infection through careless or faultx technic 
Cjstometry —This finds a limited application in the examination 
of the child It is based on the normal response of the bladder 
musculature to \ arv ing degrees of distention ith a catlieter m 
place a sterile solution is allowed to enter the bladder either bj 
gravjtv or pressure depending upon the method used Rose 
Hvams JIuschat and others have devised 'jpecial apparatus for 
such determinations Ihe examiner notes water volume and pres 
sure at the first desire to void at the sensation of fulness and at 
the time of pam of ov erdistention Suitable curves or kvmographic 
records inav be made for permanent recording 
In the adult the first desire to void is visuallv at 150 cc with an 
intravesical pressure of 8 to 10 mm fulness attains at 2o0 cc and 
the pam of ov erdistention at 350 cc These values are lower for 
children but have not been as clearlj studied or formulated The 
value of the test lies m differentiating the true obstructive bladder 
lesion Irom the atonic neurogenic lesion without obstruction 
Cystoscopy — Cvstoscopv of the infant and child at the present 
time is a far erv from the davs of its inception Tlie original mstru 
merits introduced bv Nitze and Portner oxer thirty \ears ago 
were unwieldlv observation cvstoscopes being of the same length 
as the adult tvpe The verv small diameter of the tube resulted 
m bending which m turn impaired vision In 1911 rdwin Beer 
devised a shorter instrument size 10 P for olservation and loF 
for catheterization of the ureters ^\ith the advent of this and 
subsequent cjstoscopcs (McCarthi "ioung Butterfield Corl us 
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and Campbell), urologic imestigation of the child entered upon a 
nen era of progress C\'Stoscop\ has been done on infants m the 
first month of life 

The construction and relatne ments of the \'inous miniature 
c\sto‘?copeb are readih obtainable from commercial catalogues 
The indnidual urologist should possess the dexterit% and the 
instruments which in his hands hate been most useful ^\eha\e 
found the McCartht forobhque pan-endoscope useful in practicalh 
all cases In the ten \oung theJXcCartht miniature etstoscope 
embodtmg the forohhque \isual ststem, with HT, 13 F and 11 I 
sheaths prot ide in turn for double catheterization single catheter- 
ization and simple obsenation 

The female urethra will accommodate sizes from IG F to 21 F 
easilt It must be emphasized that the limitation of the field of 
tision of the miniature ctstoscopes mat lead to error lor this 
reason we fator a general anesthetic if necessart, to enable the 
passage of equalh large size instruments m the male to carrt out 
ctstoscopt bilateral ureteral catbetenzation, and operatne pro- 
cedures such as CTitting or coagulation with the electric loop or 
electrode 

hitrodiidion of the Cystoscope —In experienced hands this is rela 
tit eh simple and painless Kareh is a meatotomt necessart >>o 
anesthetic topical application caudal or general anesthesia ma^ 
be necessart The examiner must choose to the best interests of 
Ills patient The greatest obstacle to successful ctstoscopt with 
out general anesthesia is otercommg the child s fear and apprehen 
Sion in the bewildering ennronment of instruments roentgen rat 
tubes and darkness The eradication of apprehension and phtsical 
struggle with its attendant danger of serious trauma afforded l>\ 
administration of a general anesthetic far outweighs the objection 
to such narcosis 

The Cystoscopic Ezavunaiion — \ definite routine sliinild be 
carried out for ctsto copt The child should be made to emptt 
the bladder completeh before introducing the instrumLiit Hating 
done this the following are recorded 

] Measurement of residual urine 

2 Bladder capacitt determination b\ water distention 

3 \isual inspection of the bladder trigone ureteral orifices 

t esical neck and postenor urethra 

4 I reteral catheterization 

(a) Sterile specimens for bactenologic studt 

(b) Ptelograplit 

In ob-stnictite lesions— whether organic or neurogenic— residual 
urine is an index to the degree of dtsfunction In children one iiiiit 
he raided ht the failure of the child to fiillt emptt the bladder 
Tlie test should be repeated at a later date ii-ing a coft rubber 
catheter Hat ing recorded the aliscnce or presence of residual urint 
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and noting wlietlicr the bladder medium contains flakes of muco 
pus the \iscus IS lavagetl thoroughU All modern c\stoscopes 
ln\einflo« andoutflmv tubes m contrast to the antequated obsen a 
tion instruments i\lijcli depended upon prchmmar\ filling of the 
bladder before introduction of the instrument 
With localized ulceration or diffuse c\stitis bladder tolerance 
to distention is poor Having distended the bladder the presence 
of a foreign bo<I\ calculus or tumor is excluded The v esical mucosa 
IS carehilW inspected and nn\ deviation from the normalh pale 
pink surface noted The child s bladder lies higher than the adult s 
and its relative intra abtlommal position causes it to move witii 
normal rtspiratorv excursions of the i iscera 
Next the trigonal area is inspected and the ureteral orifices are 
locate<l Thev arc relativeh large m the child and rcadilv admit a 
51 or 6 I ureteral catheter Before introducing catheters however 
tl c presence or absence of unnarv flow from eacli orifice is noted 
W t fa\ or obtaining sterile ureteral specimens at this point and then 
administering uidigo carmine to test kidnei function In this wav 
the urine is uncolorcd bv thed^e and hematuria or pvuria is recog 
mzed immediatelv without being masked b\ colomtion of the dve 
stuff 1 he dv e tests using either mdigo carmine or phenolsulplione- 
phthfllcm have been descnbeil prcviouslv 
Ureteral Catheterization —In passing catheters up each ureter 
an\ point of apparent or real obstruction si oiild be noted Tlie 
specimens obtained from the renal pelvis are sent to the laboratorv 
for microscopic culture and B tuberculosis studv Wlien the 
tatheter reaches the renal pelvis and a continual flow of urine is 
obtained it should be collected measured and tl e degree of p\ elec 
tasis determined With the catheters tn nU retrograde pvelog 
raphv can be performed as indicated 

\t the completion of the investigation of the upper unnarv 
tract and as tie cvstoscope is wathdravm the forobhque vision 
embodied in the pan endoscope affords a perfect inspection of tiu 
urethrv m both males and females TI»e presence of diverticula 
posterior urethral valves hvpertrophv of the verumontanum or 
neoplasm is thus determined Ilcactions following cvstoscopv are 
surprisingh feu Campbell (1931) noted a 12 per cent temperature 
elevation after 293 examinations Fluids should be forced and an 
unnarv antiseptic prescribed 'Methenamine and sodium acid 
phosphate in doses of 15 grains each thnee dailv are effectual 
'Ihere should be no hesitation m raising this dosage to 75 grams 
diilv if the con lition warrants it Codein sulphate grain] will 
1 tip control any pam 

In disease the above-outlined routine for cvstoscopic mvcstiga 
tion inav be abandoned or altered to suit the individual case 
Discov ering a pv onepbrotic lesion b> mtrav enous urographv should 
ehscoiirage one from passing catheters iiidiscnmmatelv up the op- 
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posite ureter The injected d\e maj appear m diminished con 
centration or not at all suggestue but not proof positne of renal 
patholog% In cases of hematuna the optimum time for c\ stoscopj 
IS at the time of bleeding so that the e^aet source mn\ be localized 
Blood in the ureteral speamen must he properh e\aluated since 
the trauma occasioned b\ passage of the catheter maj be the cause 
One could continue indefiniteK with the possibilities that ma\ 
manifest themselves at the cvstoscopic table A thorough basic 
knowledge of urologv augmented bv the proper armamentarium 
and the abilitj to use such wath sound judgment emboth the mam 
attributes of successful diagnosis and thcTapv 

Urography —The combined efforts of the chemist and clinician 
m developing suitable drugs for visualization of the genito-unnan 
tract through the medium of roentgen rav represents the final 
epochal contribution to the field of diagnostic urologv The names 
of V on Lichtenberg Binz and Swick will alwavs be associated 
with the introduction of uroselectan the drug which reallv opened 
the field of intrav cnous urographv 

The starting point in radiognphie diagnosis of the gcnito-urinarv 
tract disease is the so-called diagnostic flat phte of the abdomen 
It IS also referred to as the preliminarv or K U B (kidnev ureter 
bladder) exposure From it one can ascertain the presence or 
absence of an\ soft tissue or skeletal abnormalities shadow's of in 
creased densitv suggestive of calculi and the position and contour 
of the kidnev s 

The question of prelimmarv preparation of the gastro-intcstinal 
tract has been a subject of Iivelv discussion \^lthout elaborating 
undiilv several facts stand out Children are pront to greater gas 
accumulation than adults Thev are also subject to greater reaction 
to drastic catharsis In a child whose ahmentarv canal has been 
well regulated no preparation maj frequentlv produce as satis 
factorv pictures as if an ounce of castor oil the night before and 
a cleansing enema the morning of the roentgen rav appointment 
had been administered 

Others feel that dehvdrating the voungbter is the best and onlv 
means of procuring ideal platts This is effected bv withholding 
all foods and fluids the evening pnor and the morning of the exam 
ination This is readilj applicable to diagnostic and intravenous 
urographv but when cvstoscopv is undertaken m combination with 
roentgen rav investigation the examiner will find kidnev function 
greatlv d mimshed obtaining of specimens slow and anluous and 
dve excretion tests delaved bv the diminution in fluid veiticle 

In sum one cannot generalize or indict becau*^ satisfactorv 
results are obtained bv those who fav or strong catharsis and starv a 
tion as well asbv those who omit anv preparation 1 or intravenous 
urographv our routine has been 1 ounce of castor oil at 7 r 5i the 
eve before the examination after a light o r Sf supptr Nothing is 
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gvven b\ mouth thereafter until alter the roentgen raA examination 
uhicli IS scheduled for 9 \ M the follon ing morning For retrograde 
p\elograph\ citharsis is freqiienth omitted a regular supper is 
gi\ en and fluids permitted until an hour before the c\ stoscop} In 
this MU dclndntion that mil interfere mth proper hidnei function 
and specimen collection is a\oided and the direct instillation of the 
contrast medium m more concentrated form coimteracts any 
gaseous distention 

The routes for administration of radiopaque substances are 
(I) Intraxenous (2) hi retrograde pjelographj (J) subcutaneous 
and (4) oral 

Intravenous or excretory urography has attained a merited promin 
ence m the past fi\e jears The affinity of the hidnejs for certain 
complex iodine preparations has been made capital of b% research 
Morkers and pharmaceutical organizations Popular preparations 
are neo-skiodan or diodrast (3o dnodo-4 pvridon \ acetic acid 
diethanolamine) skiodan (mono-iodo-methane sulphonate of sod 
null) and uro*selectan or nco-iopax (disodium salt of 3 o diiodo-4 
ptridoxjl N methil GdicarboMlicacid) These are adramistered 
mtraienousU m 10 to 20 cc dosage depending on tlie age and size 
of the child Administration is simple but care should be taken to 
inject sloirlj and a\ oid extraiasation of the solution outside the i em 

^^^nle mtrai cnous urographt is a simple and rehtneh harmless 
procedure its shortcomings as uell as its adiantages must be 
considereil As a prehminan soiuce of mformation it is imaluable 
\\Tiere csstoscops and ureteral catheterization is unMarrante<l 
undesiral le impossible or e\en refu<!ed it is an excellent means of 
pro\ iding a clue to the underli mg pathologi Hovrex er in a senes 
of Go case studies Schiveotker (193’’) found the method a diagnostic 
help in Go per cent of 42 children oxer two and in onlj 35 per cent of 
14 cases under tMO X ears of age Camplell in a series of 304 cases 
found intrax enous urognphx unsatisfactorx m one-third under the 
most fax orable coi ditions 

Administration of the drug is theoreticallj contraindicated m 
cases of «e\ere renal or hepatic insufficiencx acute tuberculosis 
and the exudatixe diatheses Practicallx honexer it has been U'^ed 
in main such cases xnthout «;equelje 

Interpretation of roentgen rax plates secure I bx mtrax enous 
urographx should not be final Thex max lull one into a sense of 
securitx nhercas retrograde studies max iincoxer real pathologx 
Similarlx incomplete filling of minor cahees niaj siiniilate frank 
pathologx onlx to find normallx delineated ptlxes after retrograde 
pxelographx In short xxhile intravenous urographx can easilx be 
cameil on bx the pediatrician or the roentgenologist he xxt iild I e 
failing m his dutx if he xxere not to consult Mith the urologist 
Fiirther the urologist xx ho depends soleix on excretorx urographic 
findings for undertaking surgerj fjulstoserxe thecliild s best interests 
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Intra\enous urograph\ ma\ Tiell become a routine step in the 
urologic m\ estigation of children since \nluable clues miN be 
afforded that will guide the urologist m !n» subsequent instrumental 
examination In addition it proxides a rough estimate of kidne\ 
function in the maJo^t^ of casw 

Retrograde Pyelography Retrograde p\ elograph\ repre ents the 
introduction of a radiopaque substance into the peKis and ureter 
b\ means of ureteral catheters at the time of c\ stoscopi Tlie sub- 
stances used for intraienoiis urograpbi are also used for tins pro- 
cedure and being uell tolerated bv the blood stream are «afest 
and least irritating to the unnarx tract mucosa Hoxvexer the 
dictates of economx lead manx to use other halogen preparations 
XX hich are perfeeth safe TTiese include aodium iodide and hippuran 
a newer preparation xxhich xxe use roiitinelx at the present time 

The xalue of retrograde pxelographx lies in its usual dearer 
definition and more accurate information on the extent of tissue 
damage as exidenced b\ dxe replacement At the same time one 
is afforded an opportunitx of carrxing on phenolsulphonephtlialtm 
or indigo-carmme function tests and collecting specimens for tul 
ture ^^’he^e the latter is the prime reason for the uork up one max 
dispense with intraxenous radiographx entirelx m faxor of exstos 
copx specimen collections and retrograde p\ elographx thus sax iiig 
time and raonex point in technic bears emphasis Wienexer 
possible a uteropxelogram should be made and adequate disten 
tion determined bx ureteral reflux of the dxe obserxed through the 
cxstoscope The placement of catheters to the renal pelxes and 
injection of the contrast medium bhndix max obscure lesions at 
the uretero-peix ic juncture or in the ureter 

Cystography and Urethrocystography must be mentioned m tfit 
consideration of roentgen rax inxestigation of the loxxer urinarx 
tract I illiDg the bladder and urethral canal with contrast nieduim 
affords x aliiable information on the status of this region llematuria 
and acute infection are the onix real contraindications Deformities 
due to chronic infection dixprliculum or neuromuscular or organic 
xesical neck obstruction max be clearlx demonstrated bx the 
method (Fig 229 ) The procedure is cametl out bx filling the 
bladder through a catheter xvith a o per cent solution of '^odium 
iodide If delineation of the urethra is desirexl the catheter is 
remoxed and the urethral canal is distended bx injecting a "0 jier 
cent hippuran solution ria the external meatus In older childrtn 
the bladder should be filled until the first desire to xoid manifests 
itself In the X oimg and inarticulate 1 ounce of the io<hde solution 
IS usiiallx sufficient for a txxo-xear-old xxhile 2 cr 3 ounces max 1 c 
u<e<l up to the age of six xears 

Subcutaneous and oral adraimstration as a prelmiinarx to exentorx 
urograplix is noxx m the process of dexelopment It max xxcll be 
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m general usage in the \en near future Its weakness Jies m the 
uncertain^ of its assimilation and the time factor m taking rocnt 
gen ras closures The majontv of contribvitions ha\ e come from 
abroad Butzengeiger (1031) reported the sticces-sful administra 
tion of a 4 per cent skiodan solution (20 grams in 500 cc of water) 
in adults Hildebrand (1932) injected 100 cc of a similar solution 
into the axilIarN space of a child aged fourteen months wnth a 
renal tumor Intravenous injection was reported as being impo® 
siblt The child died after the nephrectorav but autop v revealed 
no “>ignificant or untoward changes at the site of the injection 



Flo — Chron cally di?tendej bls>ld4T with 1>^ aiung irregularity an J ovo J 
contour in an 8-year-old girl wilh ee cal oecL conatnction (eourfw> of Dr S 
R VV oodruff ) 

Hildebrand (1932) and Nissll (1932) usetl abrodii and penbrodil 
respectiveU as a subcutaneous injection for excreton, urographv 
Beer and Tlieodore (1934) eniplov ed 7 per cent neo-skiodan in if) cc 
injections in 10 children "So untoward reactions occurred and 
satisfaeton urosn’arosvsere taken thirtv toninetv minutes after the 
injection 

Oral administration has been attcmptetl bv Swick (1935) He 
use<l a preparation of 10 to lo grams of sodium orthoiodohippurate 
disboK^ in simple sjrup The drug has a salts aromatic taste 
and produced no nausea vomiting or diarrhea Films not quite 
as clear in definition as bv the intravenous route were taken at 
sixtv ninetv one hundred and twentv and one hundrtxl and fiftv 
minute mterv als 
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UROLOGIC SURGEUl IN THE CHILD 

The indications for surgen m dealing \\nth pediatric urologic 
conditions differ in no nise from the same problems m adults 
Campbell (1931) m re\iewing a senes of ju\enjle cases found the 
follounng reasons for in\estigation pjuria SO per cent disturbed 
urination lo per cent hematuria 2 per cent tumor 2 per cent 
and pain 1 per cent 

The disco\er\ of surgical pathol(^\ as a result of stnd\ of the 
abo\ e enumerated subjeetn e or objectu e findings demands prompt 
attention Toooftenisapolicx ofobservationeamedon Preser^i 
tion or conservation of the genito-unnarv apparatus is essential for 
the future Tvell being of the child Localized suppuration must be 
drained earlv and adequateh There is no reason for complete 
renal destruction when a loin incision and drainage will relieve 
perinephric suppuration The causes of obstruction to the flow of 
of urine whether due to stone aberrant vessel congenital stricture 
diverticulum or tumor warrant prompt surgical intervention as 
do disabling anomalies tumon> or specific disease entities 
Anesthesia —Because of the age of our subjects and the natural 
fear and apprehension m the hoapita! atmosphere the subject of 
anesthesia is a vital one Certain urologists favor the omis ion of 
general anesthetics and as little local anesthesia as is cojiienientJv 
possible In urethral vesical and ureteral instrumentation as well 
as during iirographv it would be a decided advantage to have the 
cooperation of the patient However it often is questionable 
whether the possible danger of self injurv bv a struggliog or sucl 
denh fear stricken child can compensate for the omission of narc’osis 
The tvpes of anesthetic agents at our disposal art inhalation 
topical local regional spinal intravenous and rectal 
Inhalation Agents —Ether has been for mam vears the anesthetic 
of choice m pediatric urofogv Its ease of adrainisfrifion and its 
margin of safetv enhances its value The use of ethvl chloride or 
chloroform b\ open drop is fraught w itli danger and is not adv ise«l 
although some expert in their use stdl emplov them to advantage 
In older children nitrous oxide ethvlene or cv clopropane mav be 
used often to greater advantage for operations of short duration 
than can be attained with ether 

Topical Anesthesia —Topical ancsth^ia m the fonn of applica 
tions instillations or injections of agents o\ er the urethral or v esical 
(& 40 ) 
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mucosn nre useful prtlmunan to c\stoscopjt instrumentation in 
older girls kss often m bo\s Fue per cent coc-ime on a cotton 
applicator makes a ten satisfaeton agent for topical application 
to the external ineatus and distal incli of the urethra For urethra 
and bladder one of the man\ procaine dent ati\ es issued under t an 
ous trade names maj housed e hate found a 1 per cent solution 
of diotbane efiitacious using 1 ounce m the bladder and urethra 
and also using it on the meatal applicator 
Local Infiltration —Local infiltration finda limited usage \oto 
came in 1 to 2 per cent solution is used m older children for minor 
surgert Circumcision can be performed t ert satisfactonh with it 
m cooperatit e hot s ten t ears old or ot er 
Regional Anesthesia —Regional anestliesia bt field block is seldom 
usetl m children It mat howetcr supplement a basal anesthetic 
such as atertm Nerte block as Htili 2 ed in the procedure of sacral 
or Caudal anestJesia is finding greater appbcabilitt and usefulness 
m the hands of some urologists It has been used for ctstoscnpic 
examinations urethral and penneal operations (uretlirotomt ful 
puntion of papillomata and tesical neck surgery) Its linage is 
confined to males since the ease of instrumentation m females does 
not w arrant it 

Technic of Caudal Ancsilcsta —This is not difficult ^^lth the 
patient Iting on Ins abdomen and the pebis ele^ated b\ a small 
pillow the lower sacra! area is prepared and draped The sacral 
notch IS locaIize<l b\ palpation of the two sacral cornua and the 
depceasion between them represents the location of the sacro 
coccjgeal membrane which is to be penetrated IJaxjng had roent 
gen raj stud es preMoush one can gain additional information as 
to the bon% conformation In a studx of the pre]iminar\ plate A 
thick panniculus often renders clear definition of the space difficult 
A wheal is raised oser the site with 1 per cent nosocame and a 
2“ kauge needle IJ inch in length is used to penetrate the skin fat 
fascia and membrane to enter the sacral canal Before injecting 
S to 10 ec of a 2 per cent noxocaine solution aspirate with a dr\ 
sjringe to assure the absence of blood or spinal fluid Occasionalh 
the needle mas penetrate a blood xessel or rareh the meningocele 
of a spina bifida or unusual extension of the subarachnoid space 
Meld spinal fluid The easewith which the anesti etic solution 
IS injected and tl e absence of subcutaneous infiltration are further 
criteria of successful injection 

lor a fair trial the operator should wait twentx minutes after 
the administration before beginning an\ instrumentation If sue 
cessful the anesti etic IS an ideal one Howecer one must realize 
that the child is fearful of an\ procedure in an operating room 
en\ironment— he ma\ become unniU or hssterical apart from an\ 
mfliction of pam linder such circumstances the examination 
41 
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pro\es to be i ^e^^ tning proctnlure for ill concerned Inrtlier- 
more e\cn in expert Innds cnudal anesthesii is not unifonnh 
successful Campbell (1933) reported SO per cent success m 83 
cases ccith 84 per cent pirtialK sitisfnctori and 10 8 failures 

Spmal Anesthesia Spinal anesthesia his been xiscd b\ some in 
children oxer taehe lears of age \\e do not adsocite its use in 
jiueniles feeling that other means at our disposal are much more 
effective and safer 

Intravenous Anesthesia — Intravenous anesthesia Ins had a tvciic 
popularitv Afeav \earsago /erfas and McCalluoi (1929) reported 
success with sodium atovtal administered intravenoiisK bubsc- 
cpient adverse reports impaired its further popularization In the 
last three V ears a nen barbiturate evipaJ has met nitii considerable 
favor Chemicallv it is Jv methvl-evrlo-hexenvl methvl malonvl 
urea which was i<:olatcd In Ixropp and Taiib (1932) in the course 
of experiments on barbituric acid denvatives Over 50 000 inj(“c 
tions of evipan as it is known abroad have been given in various 
Furopean countries notablv Germanv and rngJaniJ Tiie Medic il 
Research Council of the Roj al Societv of Medicine m London (1933) 
reported 1 death m 000 cases 

The sodium salt of the drug is used for anesthesia It is a water 
soluble powder supplied in 1 gm ampoules and dissolved m sterile 
triple distilled w ater to make a 10 per cent solution W t ha\ e iiukIi 
fied tins technic using a larger bulk of water as a vehicle tiuis 
avoiding anv clot formation in the needle since the drug is injected 
vorv slowlv and in as small a dosage as will keep the patient isliep 
and relaxed boinc make a single injection of 0 (> gm antlprocccil 
Me do not favor this mcthoil 

The vafiie of ev ipaf fies in its ease of acfinimstration the rapiditv 
of onset of anesthesia with caimplete relaxitioii the wide margin 
of safetv and tlie promptness of recoverv without disagree d Ic 
aftermath Llie patient who is engaged m eonversation during tiu 
administration of the drug gradiiallv lags m his speech and gi(s 
into a deep sleep witJiout am pcrioil of excitement nr di e-omfort 
Its danger lies in respintorv failure but avoidance of ovtnio c 
will safeguard against such an occurrence One. should have made 
all preparations for the operation prior to giving the drug snici. 
maximum anesthesia is attained using ordmarv do ages m tweiitv 
to fortv seconds Me have used it sncces-sfiillv frr tirtmnci ions 
cv stoscopic examinations meatotonms incision anel dninagis ex 
Cl ion of hvdrocelcs and other minor urologic surgical procx-diires 

Rectal Anesthesia — Rettnl anesthesia has hccii us iimitig i j c si 
tion of importance in pediatric surgerv since the introduction of 
avcrtui fluid or tnliromethanol arovlenehvdratc I5v its u i one 
IS enabfetl to avoid the straggle shock and fearful memories m fh< 
juvenile suhjex-t ilic drug a white ervstnllnit substaiux is ili-- 
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pen'jed ns a\ertm fluid which is dissolved in distilled water at 
40^ C It IS given slowU through a rectal tube while the pntient 
IS lu bed the child thmkmg an enema IS bemg given For children 
the dosage vanes between 80 and 100 mg per kilogram bod\ weight 
•\ suitable table is supplied with the drug to facilitate accurate 
preparation Failures nr accidents have been ascribed to improper 
dosage and administration 

Since avertin acting as a basal anesthetic produces a period of 
narcosis varving from one and a half to two hours it usualh 
restricted to operations of some duration in short major urologic 
surgerv Chvhlren wall be found to be more tolerant to avertin 
so tliat the adult dosage table can be followed The basal anestl esia 
produced is often not as deep as procured in adults so that it mav 
be found necessarv to emplov supplemental inhalation or local 
anesthesia 

Vtc have presented a rather sketchj outline of anesthetic agents 
as thev appiv to pediatric candidates for urologic surger' In 
evaluating the agents at our disposal we feel that bv and large 
inhalation anesthesia is still the anesthetic of choice Caudal 
intravenous and rectal anesthetic agents all have their place and 
in experienced hands vield gntifving results Concerning the 
question of omission of anesthesia other than topical application 
for cjstoscopv ureteral catheteruation aud pvelographv when 
adults approach the procedure with trepidation how can we hope 
for such an ideal in children m their initial exposure to white g( wns 
the darkened cvstoscopie room and overhead roentgen rav appa 
ratus’ I ull cooperation on their part is rare indeetl and ratiier 
than subject them to undue shock and possible uijurv we feel it 
far better that most of them be obln lous of their surgical surround 
mg tliroiigh the medium of a general anesthetic \n anesthetic 
which leav es the child m full possession of his faculties of perception 
should he preceded bv administration of a sedative Hie barbitu 
rates have been found useful in this connection 

Prognosis —Lnless the child IS the victim of hng taiidiiig irre 
parable renal damage tl e immediate and remote prognosis follow mg 
surgical intervention is better than that of tJ e adult Children as 
a group manifest unusual recuperative powers to anv form of 
surgerv and the field of urohgv is no exception Coinphtations 
mav arise due to their greater susceptib htv to intcrcurrent upper 
rcspiratorv infections otitis media and the exanthemata 

The two groujis of cases in whicdi ultimate progncsis is bad are 
those of mahgnancv and chronic olistructive uropathv Mahg 
nanev m the child is especiallv vicious and even with the u«e of 
roentgen rav therapv to supplement surgerv the outlook is gloomv 
^^hat appears tol ea relitivelv lenign tumor wlicl shells rut with 
tie greatest of case at operation mav manifest itself within the 
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pro\ es to be a \ en tr\ ing procedure for all concenied I urtlier- 
more e^en m expert bands cnudnl anestiiesm is not uniformh 
successful Campbell (1933) reported SO per cent success in 83 
cases Tilth 8 4 per cent partialh satisfacton and 10 8 failures 

Spinal Anesthesia — Spiml mestliesia has been used In some in 
children o\ er tT\ el\ e a ears of age e do not ad\ ocate its use m 
jmeniles feeling that other means at our disposal are much more 
effects e and safer 

Intravenous Anesthesia —IntraTcnous anesthesia has had a ciclic 
populariti A fev, a ears ago Zerfas and AlcCallum (1920) reported 
success Tilth sodium am\tal administered mtraienousli Subse- 
quent adierse reports impaired its further popularization In the 
last three 5 ears a new barbiturate eiipal has met with considerable 
fa\or Chemicalh it is N metlul ciclo-hexeinl meth\l malonil 
urea which was isolated b\ Kropp and Taub (193“’) m the cour e 
of experiments on barbiturie aeid dern ati\ es 0\ er 50 000 injec- 
tions of eiipan as it is known abroad ba\e been gi\en in \arious 
European countries notabU Germani and England The Medical 
Research Council of theRoialSocietj of ‘Medicine m London (1033) 
reported 1 death in 2o OOO cases 

The sodium salt of the drug is used for anesthesia It is a water 
soluble powder supplied m I gm ampoules and dissolied in sterile 
triple distilled w ater to make a 10 per cent solution e has e inwli 
fied this technic using a larger bulk of water as a \ elude thus 
aioiding an\ clot formation in the needle since the drug is injected 
Ten slowh and m as small a dosage as will keep the patient a. lc*ep 
and relaxed Some make a single injection of 0 0 gm and proceed 
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pensed as a\ertin fluid uliich is dissohed m distilled ^ater at 
40® C It IS gnen sloul\ through a rectal tube while the patient 
IS in bed the child thinking an enema is being gi^ en For children 
the do'>age \ aries beta cen 80 and 100 mg per kilogram bod\ weight 
\ suitable table is supplied with the dnig to facilitate accurate 
preparation 1 allures or accidents have been a-^cnbed to improper 
dosage and adimmstration 

Since niertin acting as a basal anesthetic produces a period of 
narcosis i arming from one and a half to two hours it i*. usual]\ 
restricted to operations of some duration in short major urologic 
surger\ Children will be found to be more tolerant to a^e^tm 
so that the adult dosage table can be followed Ihe basal anesthesia 
produced is often not as deep as procured m adults so that it mas 
be found neces‘i.ar\ to emplm supplemental inhalation or local 
anesthesia 

I\e hate presented a rather sketthi outline of anesthetic agents 
as the> apph to pediatric candulates for urologic surgert In 
e\ ablating the agents at our disposal we feel that b\ and large 
inhalation anesthesia is still the anesthetic of choice ( audal 
intratenous and rectal anesthetic agents all hate their place and 
in experienced liands tield gratifting results Concerning the 
question of omission of anesthesia other than topical application 
for ctstoscopt ureteral catheteri 2 ation and ptelographt — when 
adults approach the procerhirc with trepidation how can we hope 
for such an ideal m children in their initial etpo'iure to white gowns 
the darkened ctstoscopic room and overhead roentgen rat appa 
ratus’ I uU cooperation on their part is rare indeed and rather 
than subject them to undue shock and possible mjiirt we feel it 
far better that most of them be ohht lous of their surgical surround 
mgs through the medium of a genera) anesthetic \n anesthetic 
which leaves the child in full possession of his faculties of perception 
should he preceded bt adrainistratK n of a sedative Tiie harhitu 
rates hate been found useful in this connection 

Prognosis —I nless the cliild is tlie victim of long standing irre 
parable renal damage the iminedi vte and remote prognosis follow iiig 
surgical intervention is better than that of the adult CJiildren as 
a group manifest unusual recuperative powers to ant form of 
aurgtn and the field i) iirologv is no exception Complications 
mat arise due to their greater susceptibditv to intercurrent upper 
respiratorv infections otitii. media and tlie evanthemata 

The two groups of cases in which ultimate prognosis is bad are 
those of mahgnancv and chronic ob-»tnicti\e uropathv Malig 
iiancv in the child is especiallv vicious and even with the use of 
roentgen rav tlierapv to supplement surgerv the outlook is gloomv 
\Miat appears to be a rehtivelv benign tumor which shclU out with 
the greatest of case at operation mav manifest it elf within the 
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^ea^ b\ metastases in the lungs The rate of growth rapulitN of 
recurrence and metastasis are especiallv marked m cliildhood J he 
renal lnsufHclenc^ produced ba an obstruction to the outflow of 
urine w ith subsequent damming back and pressure atrojiln often 
proAes an insurmountable hurdle for its Mctini LnfortunatcK, 
congenital obstructions at the aesical neck due either to organic or 
neurogenic causes often pass unnoticed until the child is in an 
uremic state Then e\en though the obstniction be remo\e<l the 
damage ivrought is often insufficient to pre er^c life cspecnlls 
should infection either local or s\stemic super\ene 
Tuberculosis m the child is characterized b\ a fa\orabIe 11111111“- 
diate prognosis but poor remote outcome The \ounger the child 
the greater the difficult\ of coping with the infection ^Mule most 
children who are the Mctims of tuberculosis are subject to the 
railiar\ t^■pe the few who do localize m the kldnc^ face the po si 
bilit\ of miliar\ dissemination at an\ time 
burger\ on the genital organs is attended with the low e^t mortality 
when the urinary tract is not a factor ^\'he^e the urmar\ appa 
ratus js linked mth gemtaJ anomah and requires transposition the 
added factor of infection must be considered Statistics on the 
\arious surgical lesions will be presented as each is considered m 
the following pages 
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UROLOGIC DISEASES 
ANOMALIES 

HEN one realizes tint 40 per cent of all malformations of the 
both are confined to the genito-urin‘ir3 tract (Schippers and Lange 
39^8) the significance of earh recognition of such condition'! m the 
child IS apparent Thus in a senes of 4903 autopsies on infants 
Bugbee and ^\ollatein (1924) found anomalies m 104 or 2 3 per 
cent of the cases II\ man (19’6) reporting on a senes of 150 chil 
dren with major urologic problems re\eals one third to have their 
ctiologtc ongm m anomalies Again Campbell (1936) finds a 30 per 
cent incidence of malformations m S80 cases of chronic pvuna 179 
showing 20G anomalies of the upper urmarv tract alone 
One toiild recount further statistical evidence of the unusual 
mcidente of urmarv and genital tract congenital defects Their 
frequenev and the difficulties thev offer to accurate diagnosis are 
readil} acknowledged e are more concerned with them however 
IS thej affect the future well being of their iiost Manv of the 
anomalies especiallv those of the upper iinnarv tract ma\ be 
earned well into adult life without apparent samptomatologj In 
contrast deformities of the evternal genitalia are readih apparent 
Ironically enough such lesions which have little effect on the 
longevity of the child are manifest and cause considerable parental 
agitation whereas the much more important congenital defects with 
assc dated obstructive uropathies are earned unnoticed for extended 
periods of time with insidious progressive destruction of life 
preserv ing tissue 

Except in the rare case where serious defects are accidentalh 
discovered anomal es usually manifest themselves clinically m dis 
turbances of urination pvuna (stasis and ob tniction) or bv 
uremia A large mass roav be noted in the lower livpogastruim or 
p\ una tnav persist ov er a period of v ears despite a rigorous medical 
tlierapeutic regime Genital malformations are manifested bv sex 
ual dvsfunction or anticipation of sudi in the child bv the parent 
Surgerv is indicated iieceasarv and often a life *!av mg measure 
in combating the effects of urmarv tract anomalies Because of the 
innate recuperate abilitv of children consen ation bv plastic siwgical 
technic is resorted to whenever possible The extent of the sacrifice 
of tissue bv the surgeon s scalpel parallels delay m diagnosis and 

(04a) 
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treatment It la remarkable how kidne\s which to all outward 
appearances are mere shells will respond to surgical mter\ention 
when an obstructue uropath\ e^ts 

The explanation of the creation of anomalies lies in fault\ eml)r% 
ologic de\elopraent The coniparati\e amtom\ and dettlopment 
of the urogenital organs make an interesting if somewhat compli 
cated stud\ It is be\ond the scope of this treatise to attempt an^ 
detailed discussion of the complex subject 

Embryology This w ill be limited to a brief exposition of basic 
facts I. rogenital de\elopment follows four fundaments (Ilinman) 

1 The urogenital sinus genital tubercle and phallus form the 
external genitalia the lower urinaiw tract and the accessor\ sexual 
glands bi iinnarx and genital association "Malformations of the 
penis scrotum urethra prostate Cowper s glands and homologous 
female genitalia and bladder fall into this categor\ 

2 The gonad anti priraaiw excretor\ duct form the testis and 
Its efferent ducts b\ the urogenital union hault\ union results m 
anomalies of the male and female genital tracts m the male the 
epididmiis ^as deferens semioal aestcles ejaculator\ ducts id the 
female homologous persistence defects occur Agenesis m the 
unnan apparatus not infrequenth is associated in the male with 
partial or total absence of the oeraina! tract while in the female 
as mam as one-half ma\ show double aagina uterus umcomua or 
bifidus absence of the uterus Fallopian tubes o\anes or \agina 

3 The "Mullerian duct a female fundament degenerates m the 
male The primar\ e\cretor\ duct is largeh a male fundament and 
degenerates in the female This mterpIa^ between male and female 
\ariants of the Alullerian and primara excretor\ ducts is a frequent 
source of •sexual maldea elopment 

4 The ureteral bud and nephrogenic blastema form the perma 
nent ureter peh is and kidne\ Anomalies some innocuous others 
detrimental to life result from embr\oIogic d\sfunction m this 
group The specific incidence diagnosis and treatment of indnidual 
anomalies m the urogenital tract \nll be discussed in ensuing sec- 
tions as each organ is considereil in detail 

THE OBSTRUCTIVE UROPATHY 

Because of the high incidence of congenital abnormalities in 
children the problem of mechanical interference with tie normal 
egre'^s of unne becomes highh -significant An\ obstruction what 
e\er its cause results in stasis and sub'sequent back pres ure as the 
trapped fluid increases in \olume Accompanxing stasia is the e\er 
pre-«ent hazard of infection and the triad of obstruction stasis and 
infection represents one of the most serious Jiazards with wJjjcJj ifs 
\ictim and his ph\sician haae to cope 
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Etiology — Tlie causes of obstruction or stasis are numerous For 
purposes of bre\it\ the significant ones will be listed as the\ applj 
to the child 

In the urethra congenita! lesions include atresia stricture (usu 
nlK ineatal) dncrticiiluni postenor urethral valves and hvper 
trophied vtrumontanurn Acquireil conditions are stricture 
urethrocele calculus neoplasm and diverticulum Phimosis and 
paraphimosis either congenital or acquired afford indirect causes 
of urethral obstruction 

In the bladder contracture of the neck with hvperplastic folds of 
vtsical mucosa evsts and diverticulum are congenital occurrences 
Acquired conditions mchi le the above listed anomalies in addition 
to calculus neoplasm and vesieal and sphincteric dvsfunction due 
to peripheral or central nervous svstein derangements 
The ureter mav be tlie site of congenital lesions such as valves 
folds strictures ureterocele and constriction bv aberrant vessels 
Calculus neoplasm stricture angulation and infection are acquired 
lesions causing obstruction Congenital causes of renal obstruction 
are linked with anomalies of the pelvis aberrant renal vessels cros 
sing and constricting tlie pelvic outlet and abnormal positions of 
the kidnev Calculus neoplasm or nephroptosi> account for ae 
quired obstructive patliologv 

\Miile obstruction usually antedates infection the sequence mav 
bt reversed An initial infection ma} result in suSicient local tissue 
reaction with attendant evlema infiltration scarring or stricture 
formation to produce an impaired urinarv channel Such a process 
mav ev entuate from recurrent attacks of pv elonephntis or from such 
specific entities as tubercadoais or gomxrrbea 
Ejrtra urinary Factors Obstruction to tlie outflow of urine is 
caused b\ several extra urinarv factors tte have alreadv alluded 
to the advnamic stasis produced bv neurogenic lesions Its sig 
nificance lies chieflv m disturbed innervation to the bladder and its 
sphincter less frequenth in a large atonic ureteral lesion Pelv ic 
masses arising from either anomaly infection or new growth in 
adjacent organs mav proiliice mecliamcal obstruction bv pressure 
Belt (193G) reported a case of nias>ive hematocolpos behind an 
imperforate hvmen in a child suflenng from mcontineiict of urme 
The bladder neck and urethra were so encroached upon as to pro- 
duce a condition of paradoxical incontinence the dribbling being 
the overflow from a chronicallv distended bladder 

Trauma — Occasionallv obstruction mav develop subsequent to 
loc \1 damage incurred bv trauma The msult mav be direct or 
indirect and mav be due to external violence or to faultv instrumen 
tation or operative intervention that does not take into account 
the possibility of disabilitv at the site at a later date Specificallv 
merelv cutting through a stnetured area and opening the lumen of 
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a hollow \iscus adequatelj will result in e\en greater <?econdarj 
stricture formation unless a regular and diligent course of dilatation 
IS carried on postoperatneh 

Results of Obstruction — Tlie pathologic results of Joiig-staiiding 
unrelie%ed obstruction are dependent on principles of hjdrodj- 
namics The urinar\ appa- 
ratus ma^ be considered to be < — - — 

a tubular channel as repre- 
sented in the ureters and 
urethra Nature \er3 thoiight- 
fulh incorporated buffers or 
reser\ oirs, the renal pel\ es and 
bladder, into the s\ stem De- 



Fio 230 — \d\anced pyonephrosis 
and p\oureter due to obsti-uction b> a 
ve«ical dncrticulum in a boj aged ten 
years Urctero-nephrectomy nas per 
formed 



spite these safeguards, the Indrostatie pressure produced In eon- 
timied secretion of urine behind a complete or partial ob'^truction 
cannot be long denied without erten‘u\e tissue damage 
Because the urinarj tract is normally a contimioiis passage from 
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glomerulus to e\terinl meitus in obstruction at auj point m the 
path mil result in changes iboae that site Thus a lesion of the 
urethra can invoKt m turn tlie bladder ureter and Kidntjs 
Obstruction at the uretero pehic juncture involves the pelvis and 
renal substance 

Obstruction irrtspective of the cause produces certain definite 
changes in the segments of the iirinnrv tract Urethral obstruction 
is charatterizwl b\ dilatation Infection or congenital defect ma\ 
so v.eaken the urethral wall as to cause diverticulum formation or 
even extravasation In the bladder hvpertrophv trabeculation 
cellule formation diverticulum and finaH3 dilatation result Ilvper 
trophv of the detrusor mechanism and interureteral ndge is pro 
diiced bv the attempts to evpel the entrapped vesical contents 

riie ureter whether it be the primary seat of the obstruction or 
indirectlv involved ma> show hvpertrophv or dilatation with 
associated elongation angulation and loop formation with adhe 
sums Tlie renal pelvis undergoes hjpcrtrophj and dilatation and 
the kidiiov suffers pnmarv atrophj of simple hvdronepbrosis or 
secondarv atrophv of infection The final stage with infection 
sooner or later being superimposed is represented bj pvonephrosis 
(I iga 210 and 231 ) 

Clinical Manifestations —Obstruction at or below the vesical 
neck manifests itstU bv some ft rm of dtsturbetl urination ( om 
plete atresia of the uretl ra of course permits no passage of iirme 
and 13 incompatible vnth life if unrelieved Partial obstriution is 
characterized bj diminution in the urmarv stream straining or 
dribbling m paradoxical incontinence The lesions of the ureter 
and kidnev unfortunateh progress insidioush until a mass appears 
or are otherwise discovercvl b> pvuria svstemic and febrile sequels 
of infection or uremic manifestations 

Treatment of Obstructive Lesions —This mv oh es remov al of the 
obstruction either bv conservative plastic repair or sacrifice of the 
destrovtd organ Prognosis depends upon the degree of tissue 
destruction and the factor of infection The majontj of children 
so aflected reach the urologist in far advanced stages of disease 
The entire subject of incidence treatment and prognosis will he 
dilated upon under respcctnt sections dealing with specific organ 
patbologj 

PYOGENIC INFECTIONS 

^^e have elected to consider infections of the geiiito urmarv tract 
m general because such conditions usuallv involve more than one 
organ rurthetmort onh bv so dealuig with urogenital infections 
can one hope to clarifv the rather confused phases of etiologv and 
pathologv A\e shall however deal specificallv with infections as 
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diseases of the lespectiv e organs constituting the tnct me presented 
m succeeding pages 

Etiology The origins of unnar\ tract infections are di\er'?e 
Sporadic cases ha\e been reported of its incidence m nen born 
babies During the earh creatne tears and before the child has 
de\ eloped ant degree of immumtt to bacterial intasion it mat be 
a pret for such infections and the urinart tract mat freQUentlt be 
secondarih affected Finallt the introduction of foreign bodies 
injuries or faultt instrumentation hate accounted for a fen cases of 
intection 

Although a surgeon is consulted onit ttlien a suppuratite focus 
requires drainage or tvhen the lesion causing the infection is to be 
eradicated he must be fullt attare of the nature of the causatne 
agent the pathologt created and the most suitable lines of tlierapj 
to be used concurrenth t\ ith his surgical endeat or 

"Malnutrition or food deffcieneies ranging from start ation to 
atitaminosis mat so detitalise the child as to produce ideal condi 
tions for the bacteria alreadj harbored m the bodt A studt bt 
Bloch (1931) showed ststeraic and localized infections m 80 per 
cent of a group of 32 scorbutic children The urmart tract ttas a 
frequent site of the infection m both groups In titainm A defi 
cienct Ttson and Smith (1929) and Killian and Grettal (193o) 
noted epithelial degeneration m the urinart tract with numerous 
abscesses 

On the other hand the well nourished child is often the tictim 
of acute ptelonephntis The pnmart focus m such instances is 
usuallt found in the ear nasophartiix pulmonart or gastro- 
intestinal tracts The preponderance of colon infections has led to 
a carelul studt oi the relationship of the gastro-mtestmal and urm 
art tracts Schwartz found Gram negatite bacilli m GO per cent 
and definite bacilluria m 21 per cent of the urines of children with 
gastro mtestmal diseases 

Causative Organisms The etiologt of iinnarj tract infections 
etoltes from the offending agent and the route of infection A 
detailed discussion of ptiiria has alreadt been presented (Page 
026 ) The principal organisms causing such infections are 
A Bactlh 

I Colon ttiihoid group 

1 B coh commumor 

2 B lactis aerogenes 

3 B tt^jliosus 

4 B parattphosus A and B 

5 B dt senteri'e 

II B proteus 

III B ptoctaneus 
n B fecahs alhaligenes 

^ B mucosus capsulatus (Fnedl inder s bacillu>) 
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I Stnpin lococcus (albus and aureus) 

II Streptococcus (hemol> tic non hemoh-tic and Mridans) 
III Alierococcus cstirrhalis 
r\^ Pneumococcus 

The colon group of organisms accounts for oser 80 per cent of all 
urinari tnct infections m children borne belieie that cocci ma\ 
represent tlie initial mfectne agents with the colon bacillus as a 
econdarv iniader and overgrowuig all other organisms At least 
10 per cent of the remaining cases are due to the action of the 
staphalococti 

Specific agents which produce characteristic lesions not included 
in the abo\c groups and which will be considered under or^an 
I)atholog\ arc 

1 Tubercle bacillus 

2 Gonococcus 

3 Actinomyces 

4 Spirocheta pallida 

5 Atnceb'e 

G rchinococcus 

7 Schistosoma 

The routes of invaswu of bacteria into the genito urinary tract are 
three 

1 Hematogenous or endogenous 

2 Ascending or urogenitogenous 

3 Lj raphogenous 

\\ithout entering mto any extended discussion the hematogen 
ous route of infection is most frequently encountered in children 
Ihe source may be specific systemic infections or fey ers (septicemia 
bacteriemn typhoid scarlet feyer dysentery) or focal points of 
origin may he m the skin (furuncles) bones (osteomyelitis) infected 
teeth tonsils adenoids middle ear upper respiratory or mtestmal 
infections 

The ascending route is less common but accounts for a certain 
number of cases in females Herrold (19'’2) lias shown tint colon 
bacilli from tlie urine and cen-ix were identical serologically and 
biologically The lymphogenous route may account for a feyy cases 
Some dispute the point but definite lymphatic channels have been 
demonstrated betyyeen the colon and upper urinary tract 

Closely allied with the determination of the route of infection is 
the problem of ascertaining whether a particular infection falls into 
the spontaneous or coinpl eating groups of Hellstrom (1924) 
The latter types m contrauidication to the former haye intrinsic 
pathologic lesions as causatne factors AMnIe calculi trauma or 
specific lesions like tuberculosis account for a few such cases the 
majority fall mto the group of obstructne renal infection Obstruc- 
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tne uropatin and the \arious congenital and acquired conditions 
which ma' contribute to its creation ha\e alread% been considered 
Pathology The usual finding is that of a p\eIonephritis with or 
w ithout ureteritis and c\ stitis The term p\elitis so commonh 
used IS an ob\ious mi=nomer Such an infection without compliea 
tion will undergo rather quick resolution imder ordinar\ medical 
care Chronlclt^ of infection is an indication of probable organic 
pathoIog\ as obstruction complicating the picture The result ma\ 
be suppuratne nephritis infected hydronephrosis pyonephrosis 
renal carbuncle or perirenal suppuration \saTule staphylococcus 
infection tends to localize and accounts for the greater numlier of 
such suppuratne processes 

W ith an hematogenous infection and an initial cortical focus the 
pathologic changes are reyersed Here the infection proceeds 
downyyard with the eyacuation of the pus into the pehis ureter 
and bladder In this connection finding a clear urine m the face of 
loin tenderness feyer or pyelographic eyidence of renal suppura 
tion should be discounted since the pus may be walled off 
Symptomatology —Infection in the urinan tract may be clnrac 
tenzed by fey er contmuousorremittent gastro-intestmal symptoms 
(anorexia diarrhea yomiting tympanites) pallor urman dis 
turbances (frequcnc' nocturia dysuria p\urm or hematuria) 
Infections of the genitalia in children are relatnely infrequent 
if one were to exclude die pyogenic lesions of tlie external genitals 
due to uncleanlmess T!\e numerous infantile infectious diseases 
may occasionally manifest a focus in this region as the orchitis or 
oophoritis of mumps These will be consider^ later in the presents 
tion of organ pathology 

Treatment Treatment of urinary tract infections wall be con 
sulered m detail at this point since the roiitme is applicable to 
handling an infection in any of the organs constituting the system 
It yy ill also oby late subsequent unnecessary repetition Thefoiinda 
tion upon which effectiye therapy rests is early and accurate deter 
mination of the cause of the infection Simple py elonephritis which 
does not respond to the usual medical routine of rest forcing fluids 
bowel hygiene and urman antiseptics and pyuria which persists 
longer than one month demand prompt urologic myestigation 
The relatiy e merits and application of complete urmah sis bacterio- 
logic study roentgen ray cystoscopy and ureteral catheterization 
hay e already been presented 

The subject yyill be considered under the folloyynng headings 

1 General measures rest fluid regulation bowel hygiene 

2 Lnnary antiseptics 

3 Regulation of the reaction of the urine 

4 Diet 

o Bacteriophage 
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t) 1 hmimtion of extra iinnan foci 

7 Instrumentation 

8 Surgical inter\ention 

Tor the acute infection or one complicating instrumentation 
important measurts are bwi rest and the forcing of fluids ANater 
lias been npth termed the best unnarj antiseptic at our disposal 
Iloweser when one is prescribing an urmarv antiseptic it is ^ell to 
realize that the fluid uitahe should be restricted m order to enhance 
the efTectiMtj of the drug This is a point frequentlv o\erlooked 
m one s zeal to force fluids Again the onl\ accurate means of 
knonmg the patient s fluid water balance is to accurately record on 
the bedside chart the total intake and output of fluids 

Because the function of the gastro intestinal tract is so closely 
related to that of the urinari apparatus care should be taken to 
see tint its normal regulation is unimpaired Catharsis should be 
effected both h\ medication as ncll as bi mechanical cleansing of 
the lower bowel Tor this purpose a daily enema or periodic colonic 
irrigations are indicated and form an integral part of the therapeutic 
program 

tfnnary Antiseptics — lrinar% antiseptics admmistered orally are 
iutmerous and \aried In our hands hexametiiilenamine has been 
used to greater adiantage in combiintinn with an icichilting salt 
such as acid sodium pho'iphate or ammonium chloride The impor 
tant factor m their use is prescribing large enough doses Children 
tolerate the drugs eNccptionalK well 4t least -lo to CO grains of 
each drug should be given <Iailv A flexible rule of 10 grains per 
y ear of age mav be followed so that a child aged e a ears would 
receive 50 grains of methemmine and a like amount of the acidulat 
ing medium It is essential that the urine bt acid for effective use 
of methenamine so as to promote the liberation of the antiseptic 
fotmaldehMle raihcal m the urme The pH of the urine can be 
ripidh determined b\ d\e indicators (See section on Txamiiiation 
of Lrine ) 

Other drugs have found favor m the hands of some urologists 
Ilexvlresorcinol (CflprokoJ) acriflavine and pvndium find strong 
advocates and equallv strong denouncers Edwin Davis (1932) in 
a careful study of the drugs as detennmed bv antiseptic tests of 
samples, of urme obtained before and after their administration m 
unit maximum doses to normal persons coiicluderl that pvTidium 
IS practicalli inert caprokol is •slighth antiseptic methenamine is 
qvnte efficient and acriflavine (m alkaline urine) is unfailing He 
also found that acriflavine admini-jtered as shellac-coated piIN ms 
inert while its administration m ordimrv cipsiiles though ntn 
injurious caused unpleasant svmptoms of nausea and catharsis 

The advent of the ketogcmcdiet led to closer investigation of tlie 
basic reason for its ability to render the urine sterile m certain 
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cases It «as found that the two agents responsible were the lower 
ing of the pH of the urine below o o and the presence of beta In drox\ 
but\Tic acid m the urine in increased amounts Fach was enhanced 
b^ the other in its efficac\ 4n attempt to administer beta Indroxx 
but\Tic acid b\ mouth resulted in failure becau'e the substance was 
oxidized before it readied the kidne\s 

Alanclelic acid was found to be an aromatic acid with definite 
bacteriostatic powers and a woith\ substitute for the abo\ e-men 
tioned ketone bod\ b\ Ilo-^nheiin (l93o) of the I,m\ersit\ College 
Hospital London be\ eral American workers (Helmholz and O ter 
berg 1936 Cook and Bucbtel 1930 Dolan 1936) ha\e reported 
generalK satlsfacto^^ results especialh for the E«cherich!a coh 
group of organisms 

The drug is administered as mandehc acid in dnidetl do«es 
totaling 10 to 12 gm daih together watb adequate amounts of 
acidulating salts to produce a pH of oo or less For children we 
ha\e found the coramercialh prepared i>%Tups combining l>oth tie 
mandehc acid and ammonium chloride most effectne and palatable 
Two drams of s\TUp which represents a 40 per cent solution of 
mandehc acid are presrnbed four times dail\ It must be remera 
bered that the drug is still in its expenmental stage and w ider spph 
cation w ill either pro\ e its merit bring out its limitations or consign 
It to the obli\ ion of numerous other drugs that bad a meteoric eMst 
ence Se%eral cases of induced hematuria ha\e alrcadi been re- 
porte<l The necessit\ for using an acidifvmg agent ma\ produce 
some degree of gastric upset and it i» alwa' s important to remtmlicr 
that the child can easih be forced mto an acidotic state b\ indis- 
criminate u^e of such agents 

Intravenous Medication.— The intra%enous route of administering 
uriiiar\ antiseptics offers a more direct and rapid attack in se\ ere 
cases of infection '\Iethenamine in its \arious commercial forms 
(urotropin urctone and ampboiuate) can be giAen in ^a^^lng doses 
from 30 to GO grams at a time and repeated if iiece aia At least 
one commerc al preparation (amphomate) contains both metl en 
amine and sufficient camphoric acid to pro\ide the necessan 
ac dulation Hugh Aoung has long ad\ocated mercurochrome b\ 
the mtraaenous route For the fulminating case of stapln lococcus 
infection we ha^e u->ed neoarspheiiamine intra\ enough with grati 
f\ing results m doses of 0 3 gm e\er\ other dav Good results are 
u«uaU\ obtained m seven to ten da\s 

Reaction of the TIrme —This m it'^elf is of assistance in the treat 
ment of iirmarv tract infections Shohl and Jannev (1917) bowesl 
that colon bacilli were retarded in their growth in a urine wlo'C 
hv drogen ion concentration was o or less on the acid ‘ide or 9 2 
or more on the alkaline side On this pnncipk varirus acids or 
alkali producing drugs have found their applicabi! tv Vciil sodium 
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phosphate or benzoate ammomum chloride or nitrate and h> dro 
thlonc or nitrohi drodiloric aeid ha\e been administered 

To produce an alkaline reaction sodium bicarbonate acetate 
or citrate alone or m combination are giseii in clailj dose'j sufficient 
to attain the desired pll Thismaj require as high as 80 to lOO grams 
of the drug daili In large or long<ontmuecl acid or alkali medica- 
tion the need for guarding against the production of an alkalosis or 
ketosis cannot be too strongly emphasized 
Balsamic Medication —For controlling the \esical or urethral 
irritation that so frequentlj accompanies mfecti\e processes we 
have found balaamics either alone or m combination with acid or 
alkaline therapi of considerable \alue Sandahvood oil or cubebs 
10 minims each or tincture of In osciamus 30 minims four times 
(Hill usualli allais tenesmus and burning 
Importance of Diet —The importance of tlie diet of a child ill 
with iirimri tract infection has often been slighted In acute 
pielonephntules the traditional treatment has included forcing of 
water and fruit juices plus alkaline medication Tlie dietetic man 
agement depends upon the seienti of the reaction to the infection 
'k suitable menu can lie selected from such easi]> digested and 
nourishing foods ns orange juice milk stewed fniits gruels with 
cream soft boiled or poached eggs toast or bread butter preseries 
nee tapioca and custard As clinical improi ement occurs tender 
melts and tasili digested \cgetables ma\ be added to the dietars 
Ketogemc Diet— In chronic cases the ketogenic diet has found 
ft certain degree of populariti since its introduction b\ HelmboJz 
and Clark (1931) The former (1935) reported on a group of 21 
tases With anomalies stasis and infection w ith temporari cures m 
5 and permanent relief in 6 of the children 
Tlie basis of ketosis prwiuctioii lies iii the restriction of carbo 
hjdrates with consequent airestetl fat metabolism and the produc- 
tion of kttone bodies (acetone diacetic and beta h\ tirow but\ ric 
acidb) in the urine The diet while best administered m the hospital 
can be made aiailable for office or out patient use Carbolndrates 
are limited to lo to 2o gin proteins to maintenance Ici eh of 0 3 gin 
per pound of normal bode weight and fats in sufficient quantities to 
meet caloric requirements of the I)ody 
Clark and Keltz (1935) have attained adequate ketosis with a 
diet composed of 1 J pints of 40 per cent cream and C eggs am st\ It 
m twentv four hours In carrjmg out an\ dietarv regime the 
fulfilment of all the nutritional requirements of the growing child 
must be accomplished Adequate caloric intake including sufficient 
cdcium phosphorus iron and vitamins is essential Because of this 
dictum and the difficultv of juvenile cooperation other methods of 
combating infection are to be preferred to the ketogenic diet 
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Alkaline Ash Diet —'Hus his a restricted application in certain 
t\pes of infection nith or without stone formation It u. antapon 
istic to the precipitation of castine otalic or uric acid calculi 
Meats are best omitted and all aegetables with the exception of 
corn should be gi\ en liberalh 

Acid Ash Diet —The diet is used either alone or w ith acid niedica 
tion m stubborn siippuratne infections with or without pho phatie 
lithiasis \11 meats ponltrx fish and chee'^ are permitted while 
most xegetables are excluded 

For a complete presentation of the subject of dietetics in pediatric 
urolog\ including sample diets indications rationale and appli 
cation the reader IS referred to the authors section m Savl s /Vc/iotric 
Dieteixca (1937) 

Bacteriophage Therapy —This has been a xalinble adjuxant to 
treating certain othenvi e resistant urinarx tract infections Sex oral 
definite conclusions appear justifiable 

1 To be effectixe the agent must either be a specific one or a 
stock phage which demonstrates a high degree of Ixsis toward the 
offending organism The indiscriminate application of stock or 
commercial preparations w ithout exact bactenologic studies is bound 
to be fruitless 

2 Bacteriophage should be u«ed in adequate do®age bx exerx 
route axailable Subcutaneous or mtraxenons injection should be 
combined with bladder or renal pelxic instillation A suppuratixe 
postoperatix e xxound max be treated bx wet dressings or instillation 
of phage direetlx into its depths 

3 For maximum effictcncx of the bacteriophage the pH of the 
urine should be close to 7 since acid urines inhibit Ixsis of bacteria 
This can he attained bx administering alkalies orallx 

Conflicting reports on the xaliie of bacteriophage stud the htera 
ture Larkura (1927) noted susceptible organisms m onlx 40 per 
cent of the urines examined bx him and 3G per tent contained 
bacteriophage MacNeal Frisbee and Applebaum (1934) manalxz 
mg a group of 97 patients treated found 23 cured dinicallx and 
bacteriologicallx 27 with sx raptomatic improxement xMth final 
bactenologic proof of eradication of the infection 23 failures and 24 
with inadequate data as to the result Krueger Faber and Schultz 
(1930) from a carelulb studied group of 89 children with unnarx 
tract infections expre^ considerable doubt as to how much xalue 
could be attributed to the bacteriophage fer se 

Our own feeling m the roattw is that nothing is lost and much 
can be gained bx gixing a potent bacteriophage Much depends 
upon the skill of the bactenologiat in this respect and it has been our 
good fortune to haxe associated with us m this work Dr Mac^eal 
and his co-workers who haxe made notable contributions in the 
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field OnK hj close coopention l)etween clinician bacteriologist 
and patient can maximum Iienefit be densed from bacteriophage 
thcrap\ 

The elimination of foci tJsewbere in the bod\ contributing directlj 
or indirecth to the onset or persistence of the infection is essential 
•Veute or chronic lesions of tlie ear orophar\n\. or teeth should 
recene speciahstie attention 

Instrumental Intervention —This is indicated at a^^ stage m the 
treatment o{ a case of unnar\ infection WTiile usualU contra 
indicated tti the acute ph ise judicious use of the urethral or ureteral 
catheter for facilitating drainage is often imperative In his arma 
raentanura the urologist has <h\er‘>e means for promoting drainage 
from or treating directK the site of infection 

hreihrol caihetcri^ntton ma\ be performed repeatediv or the 
catheter left indwelling to aid drainage or to permit lavage with 
such antiseptics as 4 per cent Imiac acid solution 1 to 3500 potassium 
permanganate 1 to 3(100 neutral acrtflavme 1 to 2500 metaphen 
solution or hactenopliftgc Cvstoscopj maj be used wathorwith 
out ureteral catheterization to reheve anj temporarv obstruction 
to e\ aciiate pus or to [icrmit the introduction of antiseptic solutions 
as 0 6 to 2 per cent silver nitrate or other commercial colloidal silver 
preparations raercurochrome or bacteriophage The ureteral cath 
etermav belcftmdwellmgiutheureterfromtwentN four to ‘seventy 
two hours ns a therapeutic aid in combating ureteral or renal 
infection 

Surgical Treatment —Surgical treatment is undertaken as indicated 
and will be dealt with under proper subject headings Cjstostonij 
nephrostomv or perirenal drainage are standard procedures in 
selected cases In the extreme case nephrectomj ma\ be necessarj 
and while outwardlj it mav appear to be a radical step it has often 
proven to be a life saving measure In concluding this section on 
the treatment of urinarj tract infections we must reiterate that the 
aforesaid enumerated me'wures singlj or m combination represent 
sound rational prophj lactic palliativ e or therapeutic agents Their 
use is warranted in 

1 4cute pv elonejihritis or pv elocv stitis 

2 Chronic infections without demonstrable pathologi as cvi 
denecd bv cv stoscopi and urography 

3 Chrome infections with ^moiKtrable pathologv where opera 
tue tlierapv has failed or is contraindicated 

4 Unnarj infections developing postoperativelv 

5 lirmarv infections following instrumentation with catheter 
sounds or cvstoscopes or as a projdiv. lactic measure prior to c\s 
tocopj 
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TUBERCULOSIS OF THE UROGENITAL TRACT 
Incidence — ^Mnle miinn tubotnilosis is common in the child 
the chronic or surgical lesion with which the urologist is concerne<l 
IS relatneh infrequent Mnthe (1936) m rcMewing 4698 cases of 
unilateral surgical renal tuberculosis in all age groups found oGi 
or 12 per cent in children Howexer onh 20 or 0 42 per cent 
occurred in children from one to fi\e aears of age with j 1 or 1 OS 
per cent in the fi\e to ten \ear age group Combined we find a 
total incidence of 1 o per cent in children up to ten i ears of age 
^\ith each ad\'incing \ear the incidence of renal tuberculosia 
rises perceptibh In the ten to twent\ ^ ear range 494 ca«es w ere 
found representing 10 5 per cent of Alathe s entire senes Ivretsch 
mer (1936) studied 43 cases of surgical renal tuberculosis and found 
4 between the ages of four and ten \earb 11 between the ages of 
ele\en and fifteen and 28 between suteen and twent\-one \ears of 
age Statistical studies in ses predilection show almost an equal 
distribution the male \ictiras slighth outnumbering the females 
The reason for tlie rarlt^ of chronic tuberculosis m the child is 
due to the nature of the disease Primarv foci for the tulercle 
bacillus in the child are in the lungs intestines or tonsih The 
majorit\ of such cases result from transmission of the organism from 
an adult with an open pulmonaiw lesion '\^lth theadNentofpisteur 
ization or other bactericidal treatment of all except certified milk 
the role of boMne t\pe of tuberculosis has been a minor one The 
iNian and boxine t^'pes generalK produce IvTnph node or intestinal 
lesions pnmarih Park and Krumw lede (1912) found bo\ me tubercle 
bacilli in 46 of 51 cases of gland tuberculosis Such infections ire 
rare m urogenital tuberculosis 

The Primary Nidus The introduct on of tl e tubercle bicillus 
into the pulmonar\ s\stem is followed bj the production of the 
primary complex consisting of the primar\ focus (Ghon s tubercle) 
tuberculous hmphangitis leading from this site to tlie regional 
hunph node and caseous hmphadeniti& of this node At iin stage 
of the c\ cle dissemination or regression of the disea e can < ccur 
Extension ma\ occur directh along hmphatics b% rupturing into a 
pti'Acwvw, '.vA?! I W d 

\ essel 

Secondary TIrologic Lesion — The secondan lesion produced in 
the unnar% or genital tract is usualh blood borne Parch does the 
hraphogenous or ascending route account for the infection Al 
though the lungs usualh represent the primar\ focus of the di^ca'c 
the culpable focus for the immediate urogenital lesion ma\ l>c a 
secondar\ one elsewhere V careful histora and phesici! cximina 
tion Is therefore obligatorv 



TUBBRCULOSfS OF THE UROGEMT iL TRACT 6o9 

History —In the histon one should inquire into antecedent pul 
mouan ailments Pleunsj uith effusion or empjema are significant 
nlien linked nith definite parcndi>mal pathologi Cenical glands 
nr residual scars should he noted Ank\losis of a joint or a long 
standing suppuratue lesion of a bone should dran one s attention 
to a tuberculous focus Unnarv simptoras especialh frequcnc\ 
nocturia hematuria and p\ uni u ith or u ithout di suria and urgenev 
are highh significant Kretschmer (1930) found an incidence of 
tuberculosis olscuhere in 72 per cent of a group of 43 cases ot uro 
genital tuberculosis m children 

Physical Examination — Uns uill often uncover pulraonarv 1 one 
joint or glandular tuberculous lesions which nia> have passed 
unnoticed In the male clnld careful examination of the genitalia 
raav reveal a tuberculous epididv initis prostatitis or seminal 
V esicuhtis 

Before considering pathniogv svinptomatologv diagnosis and 
treatment of urogenital tuberculosis one must be mindful of the 
fact tint the kidnev represents the initial focus of unnarv tract 
infection while tlie epididvinis prostate and seminal vesicles are 
vulnerable points in the genital tract The unnarv and genital 
svsteras arc so intenvoven m form and function as to defj anv 
attempts to consider them as separate entities in relation to tuber 
culous infection Bumpvis (1930) discovered renal mvoKemeut in 
330 of 600 cases of genital tuberculosis m all age groups at the 
"Mavo Clinic 

It IS now almost univetsaUv agreed that an everetorj bacilluria 
must leav e its mark on kidnev tissue Medlar (1026) with Thomas 
and Kinsclh (1^)27) showed the presence of microscopic tuberculous 
lesions m the renal parenclnmi and also advanced strong evidence 
for considering most cases of renal tuberculosis as I ilateral in origin 

The acvite miharv lesion is charactenied bv generalized disseraina 
tion cf the infection affecting both kidnev s with a toxic tuberculous 
nephritis as represented bv fibrosed sclerotic organs The pre- 
chnical lesion or stage of invasion with tlie finding of tubercle 
bacilli m the urine has led to the conflict of v lew points on the sub 
ject of actual renal involvement as held bv Medlar or an excretorv 
bacilluria without local changes as taught bv Mildbolz (1929) 

The chronic surgical lesion of the unnarv tract concerns us directh 
Here again opinion vanes as to whether healing takes place or 
whether the tuberculous process goes on slowlv but progressive^ 
to eventual destruction of the organ Microscopic tissue studies 
prove conclusiveh that healuig does occiu- and the argument is 
realK more academic than of clinical significance 

Pathology —Chronic tul eitvilosis ui tlie gemto-urin irv tract as 
elsewhere is characterized bv (1) Tubercle formation (2) inflam 
raatorj reaction (3) caseation (4) nodule fonnation (o) fibrosis 
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and (G) calcification One or more of the*^ stages ID^^ be found 
pre'^nt m the same organ 

Eenal Lesion —The renal lesion mav consist of ca5eoca\emoua 
destruction about a papilla or at the base of a p\'Tamid with maiketl 
papillitis or ab'^cess formation as represented in p^ onephrosis The 
kidne' ma\ take on the consistenc\ of putt\ A.ssociated uith the 
tuberculous lesion ma\ be concomitant calculus tumor or poll ci stic 
disease Deposition of lime salts m areas of caseation pues nse to 
calcification producing the charactenstic mottle shadows on the 
roentgen rai plate Tlie nodular tuberculous kidnei is rareli seen 
It represents a displacement of renal parenchnna bi solid noclules 
of conglomerate tubercles uhieh do not caseate The fibrotic tipe 
of renal tuberculo is, while groscli similar to the nodular ti-pe is 
characterized micro'«)pica!l\ b\ the absence of tubercles 

Tuberculosis of the Ureter —The ureter mai be the resting place 
for tubercle bacilli carried down from the initial focus m the kidnei 
Implantation of the bacilli on the mucosa results m cither a diffuse 
ureteritis or one localized to the lower en<l of the tubular structure 
The pathologic picture of ureteral tuberculosis depends upon the 
stage of the disease One ma\ find tubercle^ miolimg mucosa, 
musculans and periureteral tissues with subsequent deformities, 
strictures and resultant dilatation Caseation ma\ re&ult in the 
accumulation of necrotic detritus m the lumen of the ureter, nhich 
dilates aboie such a point The ureteral nail mai become greath 
thickened, or canaliz^ secondar\ to the caseous process Contratv 
tore of the loner end of the ureter produces the characteristic golf 
hole ureteral orifice of adianced tuberculo is Should autonephrec- 
tomi occur or the tuberculous focus aboie be remoicd sui^^icalh, 
the ureter usualK imolutes to become a cord like structure nith 
obliteration of its lumen The ureter, representing but a connectn e 
!mk in the urman tract, cannot be properh considered as an ontit\ 
butmereh a part of the diffuse infection Itsiniol\ement,howeier, 
ma\ be the cause of pain or colic-like attacks 

Tuberculosis of the Bladder — ^Micn '^econdanh miohed from 
renal tuberculosis the bladder shows either congestion edema 
ulceration or tubercle formation about the ureteral orifice In the 
more ad\anced ca«e the whole bladder ma% become miohed in a 
diffuse mflammatori process with ulceration purulent exudate, 
mucous membrane proliferation into pchpoid masses or infiltration 
of the entire bladder Sub^uent \esical contracture results m 
mtolerance marked urgenc\ and frequenci The ureteral orifices 
ma\ b\ imohement and retraction of the loner ureteral ■^epment 
produce ti-pical golf hole t^-pe ureteral orifices 

Ulien infection is genital m ongm congestion and ulceration of 
the posterior urethra or lesical neck mai be noted if uretliro^p' 
is performed earh m the disease 
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Symptomatology — Ihe SMnptomntologj of tuberculous infection 
of the urinary tr ict is \ aned S>steinicali\ one nla^ notee\idence 
of to\icit\ m subjecti\e complaints of fever cough sweats mahise 
anorexia orrecurruitgastro intestmaUipsets Intercurrent infections 
are common Obyectvs ely pallor or loss of w eight are outstanding 
findings Trora an iirologic viewpoint the outstanding svmptoms 
are frequenev nocturia pvuria hematuria burning and pam on 
urination urgenev or enuresis Pam m the loin constant or colickv 
is a less common complaint but careful bimanual palpation may 
rev eal a tumefaction in the renal area The iirinarv sv raptoins are 
intensified bv the tendenev toward ulceration in tuberculous infec 
tion Passage of an acid unne containing tuberciilo toxins over 
such an mflameil surface together with the secondary contracture of 
the bladder makes the tenesmus strangurv urgency and frequency 
of the vactim of urinarv tract tuberculosis readih understandabit 
Kretschmer (103fi) made some interesting observations on the 
duration of sy inptoms before diagnosis The onset of sv mptoms in 
17 of 43 juvenile cases (30 5 ptr cent) was Jess than six months in 
10 or 23 2 per cent from six montlis to one year in 12 or 27 9 per 
cent from one to four years and in 4 or 9 3 per cent from six to 
ten j ears The answ er to earlier diagnosis lies m constant \ igilance 
on tlie part of tJie pediatrician entrusted with care of such children 
P\ urifl persisting for ov er four weeks under routine medical measures 
should bt investigated forthwith from an urologic standpoint and 
careful urine studies made for tubercle bacilli Recurrent p\ ehtis 
m addition to persistent pv uria has too often proven to be advanced 
tuberculosis Such a benign condition as enuresis has upon ulti 
mate mv estigation led to a ihagnosis of renal tuberculosis 
Diagnosis — T1 e diagnosis, of genitn unnarv tract tuberculosis can 
bo arrived at onlv by careful stu Iv of 

1 History 

2 Plnsical examination including renal palpation an 1 exam 

ination of genital a and prostate 

3 Unnahsis 

(a) The finding of tubercle bacilli in direct smear and 
stain of unnarv sediment 

Qj) Sterile pyairia in an acid unne represents presumptive 
evidence 

(e) Guinea pig inoculation 

{d) Tuberculin as a therapeutic test— with mtensificatu n 
of unnarv findings and sv mptoms 
History — V background of familial tuberculosis or a recerd of 
loss of weight malaise cough hemoptvsis enlarged cervical glands 
or bont disease or symptoms referable to the unnarv tract mav be 
disclosed These may include disturbed urination painless heina 
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turia. (lull lorn pain or nretcral colics On the other hand, n mic- 
pistne Iiistorj ma\ he entircU al)>ent. 

Physical Exammation — Thi-> maj rc\tal a pIithMcal nppc'aratK-c 
with pallor and lo>-> of uciplit. I’ulinonarj, jtland, Ik^hc or joint 
patliolop\ ina> be noted ntatninatioii of the penito-urinary tract 
ina\ cMdeiice tendernis-i m the loin or the presence of n inavs. 
V tuberculous le>ion of the penitniia. when discovered, should 
nlwavh be followed b\ a :>tud\ of the urinarv tract 



til, JJJ Chrome renal tulicrcTiJosM in * lio> asrst fiUeon N’olft moth-entm 

api carsnee of peUie shadow. 

Kidney Function Tests, utihrinp pheii(>Kulphone])hthnItiu or indipo 
c.inniiu, ma\ show iioriiiiil rxcntioii time, iiuilatenil impainniut, 
or c-oniplctc loss of fuiicium A fiihil |K>s.sibiIit\ is liiKiteral impair* 
meiit of func tmn 

Urolopic Roentgenology — rndopic roc'ntpeiiolojrj slmiild Ik* pn- 
eiKled b\ nu ivanmntinii of the lunps where su'pected. or of nn> 
suspicious iKUie or joint It-'iuii rreqiuiitlv, however, while tlie 
prc*seiiee of a (ilion tiilxrcle or itenbronchial thiekeuinp innv Ik* 
present, iio ev idetict* of an aitive re iml Ifsinii i< notisl 

The prtlimuiarv Hat plate of the nUlomen mav show a larjre 
rtiial shadow or impular calcific*<h|K>sitK in the* n nal area. Intra* 
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\ cnous \irognpli> sltotild done and ma\ re\e'il character 

jsttcalK moth eaten caKcea! deformities p\ onephrosis uith islands 
of contrast meiluim separated from the pehic shadow or complete 
e\cav atiou of the renal substance (Fig 232 ) The ureter and 
bl iddcr ma^ also show e' idence of an iilceratn e or fibrotic process 
Retrograde p\elograph> should be undertaken onl\ wlen the 
diagnosis is m doubt or to affirm a waaenng decision as to the 
prop^tt^ of operatn e interference Caution m such instrumenta 
tion lb necebsar\ since the production of a generalized tuberculosis 
has been reported on several occasions subsequent to pyelography 
(Kearns 1^)27) 

Cystoscopic Examination — Cv stoscopic examination of the bladder 
mas be esbcntiallv negative on inspection or may reveal varving 
degrees of involvement Hv’jieremia ulceration or actual tubercle 
formation mav be visible about one or both ureteral orifices or may 
involve the whole bladder In this event a notable finding is 
marked bladder intolerance to instrumentation and distention so 
as to make general anesthesia mandatorv for an' satisfactorv exam 
inatKn The ureteral orifices mav be normal reddened edematous 
or retracted b\ ureteral involvement producing a golf hole type of 
ileformitv The urine ejected from each orifice may be clear 
bloodv orfraiiUv purulent Indigo carmine given mtravenouab at 
this point will reveal n fair evaluation of relative ) idnev function 
Uietcral catheterization should lie undertaken in all but the 
verv obviousK diaguosed cases taking every precaution not to 
introduce anv new infection to a previoush uninfected kidney 
Catheterization mav be f mnd difficult or impossible in the adv anced 
case with ureteral fibrosis or obliteration The ureteral catheter 
may repre ent the deciding agent as to the unilateralitv of the disease 
process, by a study of the separated renal output 
Bactenologic Studies itli care and persistence the tubercle 
bacillus IS demonstrable in about 90 per cent of cases llie bladder 
urine should be studied for tlirce successive davs examining the 
sediment of collective twentv four hour specimens Lrine obtained 
by ureteral catheterization is even more important in making a 
decision ns to surgical interv ention 

i mixed infection with cocci or colon bati/h is a frequent occur 
fence and may mask the underlv mg tuberculous infection Guinea 
pig inoculation while not absolutelv diagnostic due to animal ira 
munitv to certain strains is a rtasonablv reliable agent Lowenstem 
(1924) has found cultural methods even more exacting and Ins used 
tl e procedure ro itineh A 3o per cent sodium hvdroxide solution 
or 40 per cent sulphuric acul is applied to the sethinent to nd it of 
other organisms It is then wash^ three times and inoculated on 
gly cerm potato or albuminous culture media 
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in children ureteral transplantation and c\stectorn} raa^ be the 
onlj solution 

Results of Nephrectomy —A composite stuch of nephrectomy for 
tuberculosis m se\cral large clinics shows nn immediate mortality 
of 2 0 per cent Postoperatne complications are few Mihar\ 
tuberculosis m\ oh mg the lungs or meninges ma\ be set up b\ the 
operatue mter\enti(n Sinus formation at the operate e site can 
he minimized b\ careful technic and while its persistence ma\ pro\ e 
nnno\ ing to patient and surgeon it usually do es w ithout necess.it\ 
for re\ision of the wound Astnngents or sclerotic agents ma^ be 
U'led to promote heahng hut in most cases e\ en these are of doubtful 
^alue Bladder irritabilitx may he treated postoperatueI\ by ]a\age 
with antiseptic solutions (o to 10 per cent arg\rol 1 to 3000 potas 
Slum permanganate) with 1 to JOO phenol for its anesthetic effect 
or ia per cent cajeput in oil or gomeiiol a proprietar% \egetable 
( li Such balsamics may also be used m the non-operatue cases 
with similar \esical imtabiht\ 

Prognosis of Renal Tuberculosis —Tins is Jess fa\orabIe in chil 
dren than m adults Falci (lO'^o) reported 24 per cent cures after 
nephrectom% m infanta and children in Marion s Clinic This com 
pares with 5 (j per cent cures in adults Tar from being a radical 
step ncphrectom\ ma\ be the most conscr\ati\e one for the child 
Stevens (1927) nephrectomized a thirteen months old child for 
renal tuberculosis 

Diminished constitutional resistance to tuberculosis m the young 
has increased the mortalitv rate Diffuse miliarv tuberculosis or 
mvoKement of the remaining hidneN vrith eventual msufficiencv 
and genital lesions has accounted for the majoritv of deaths 
Genital Tuberculosis —Tuberculosis of tl e genitaln is rare in 
the child Its frequent association with iinmrv tract lesions has 
already been cited Kretsclwner (103C) noted 4 instances of tuber 
culoiis epuhdvmitis m 43 cases of renal tuberculosis in children 
and adolescents However none was under fifteen vears of age 
Primary Tuberculosis of the Penis 13 extremely rare The occur 
rence of a chrome iilc-eration and inguinal adenitis following ritual 
circumcision sluuld he kept m mind 1\ilson and l\arthm (1912) 
collected 22 cases of tuberailosia of the penis acquired during 
circumcision usualli due to the ritual of sucking the bleeding cir 
cimicision site In recent years this practice has been modified b\ 
the substitution of an aspirating bulb thus a\ oiding direct contact 
Tuberculous Epididymitis represents the onlv obvious lesion m the 
male If neglected or unattended the process breaks tlurough the 
tunica albuginea of the testis and involves the latter organ Tuber 
tulous vesiculitis and prostatitis although found at postmortem 
are seldom diagnosed m the child on clinical examination The 
infection is usualh hematogenous m ongm inav be secondarv to 
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bo}s ^\hile Beer and llMnan (1930) noted onl^ 149 female \ictims 
in a collected group of 3830 cases The facilitc ^ith ^hich calculi 
ma\ pass through tlie short urethra of the female may account for 
this dispvntv in relatne incidence 
Etiology —Numerous causatne factors have been adenneed in an 
attempt to e\pkin tlic as yet unsolye<I problem of urolithiasis 
shall briefly consider the important theories 
Diet — ^^a^ktd reduction in the incidence of urinary calculi in 
children has been attributed to the widespread iroproyement in 
hygienic and dietary management of children the world oyer We 
haye already slioyyn the great disparity in incidence statistics of the 
present and past century Howeyer there are areas where poyerty 
and famine still exist and where a feyv staple articles of food are used 
to the exclusion of all others In China nee is the mam article of 
diet while wheat maize and millet m India and bread in Mesopo 
tamia are staples It is thus easily understandable whj such stone 
formation IS called the poor man s disease In our own countrj 
Holmes and Coplan (1930) demonstrated the frequency of ease 
■with yyhich urinary concretions are formed following the ingestion 
t f large amounts of citrus fruit juices m I lorida and southern 
California 

VUaimns — The role of the Mtamins m stone formation has been 
emphasized bj recent studies I Uimm f deficiency has resulted 
in the production of calculi m ns high as 80 per cent of experimental 
ammaU The calculi are most often pUosphatic m composition and 
Higgins (1933) has demonstrate!! the production and solution of 
sticii stones by utilizing a high yitamin A acid ash diet Killian 
and Gcewal (I93a) ivated ketatwuzation and desquamation of the 
uruiary tract epithelium with subsequent concretion formation 
I i/nwiin D in the form of irradiated ergosterol m excessiie 
amounts was used bj Dixou and Iloile (1928) to produce calcium 
phosphate calculi m animals These ivorkers noted eleyation m 
calcium and phosphorus excretion and reasoned that the excessne 
exposure to ultra violet ravs of tlie sun together yyith a deficiency 
of y itamin \ caused the high incidence of calculi m the tropics 
Cdlcuim nch diets have resulted iii calculus formation according 
to McCottuai Siaimonds and Becker (1^9) who feh that this 
factor w as more important than v itamin A deficiency This observ a 
tion takes on added significance in view of the frequency with yrhich 
iirolitiiiasis IS found m cases of paratl vroid adenomata where high 
blood calciiun is a characteristic finding 
Infection —Ft cal infection has been stressed by Rosenow and 
Meisser (1921) who demonstrated an apparent specificity of strep 
t<Kocci in the formation of calculi lUe organisms isolated from 
the urines of patients w ith urolithiasis were mocuIate<l into the to( th 
pulps of G dogs with resultant calculus formation and isolation of 
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bo\s while Beer and Il^man (1930) noted onl> 149 female Mctnns 
m a collecttd group of 3830 eases The facihh with which calcuh 
pass through the short xiTethra of tlie female ma\ account for 
this dispantv m relative inudence 
Etiology —2s uintrous causatu e factors hnv e been ad\ -meed in an 
attempt to t^phm the as \et unsolved problem of urolithiasis 
e sliall bricflv consider the important theories 
Diet —Marked reduction m the incidence of unnar) calcuh in 
children has been attributed to the widespread improvement in 
hvgiemc and dictarv management of children the world over We 
have alrtadv shown the great disparity m incidence statistics of the 
present and past centurv However there are areas where poverty 
and famine still exist and where a few staple articles of food are used 
to the e-\dusum of all others In China rice is the main article of 
diet while wheat maize and millet m India and bread m Mesopo- 
tamia arc staples It is thus tosih understandable wlij such stone 
formation is c died the poor man s disease In our ow n country 
Holmes and Cophn (1930) deraonstratefl the frequenev of ease 
with which urinary concretions are formed following the ingestion 
of large amounts of citrus fruit 3u»cts in I londa and southern 
California 

Vitamins — The role of the vitamins in stone formation has been 
emphasized b\ recent studies I Jtaimn A deficiency has resulted 
m the production of calculi m as high as 80 per cent of experimental 
nmmals The calcuh are most often phosphatic in composition and 
Higgins (1033) has demonstratcel the production and solution of 
such stones b\ utilizing a high vitamin \ acid ash diet Ivillian 
and Grewal (193o) noted keratmization and descpiamation of the 
tinnarv tract epithelium with subsequent concretion formation 
T itamin D m the form of irradiated ergosterol m excessive 
amounts was used by Dixon and Hoyle (1928) to produce calcium 
phosphate calculi in animals These workers noted elevation m 
calcium and phosphorus excretion and reasoned that the excessive 
exposure to ultra violet ravs of the sun together with a deficiency 
of vitamin A caused the high incidence of calcuh in the tropics 
Cnfciuta rvcfi diet* Ivave tesulled «x calcvilixa forimtiaw wecotdvwg 
to AIcCollum Simmonds and Becker (1920) who felt that this 
factor was more important than v itamin A deficiency This observ a 
tion takes on added significance m view of the frequency with which 
urolithiasis is found m cases of parithyToid adenomata where high 
blood calcium is a charactenstic finding 
Infection —Focal infection has been stressed bv Rosenow and 
Mtisser (1921) who demonstrated an apparent specificity of strep 
tococci in the formation of calculi The organisms isoIate<l from 
theuniies of patients with urolithiasis were inoculated into the tooth 
pulps of G dogs with resultant calculus formation and isolation of 
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iirinarj tract tiiberciilo-'is and is licst trcatwl c<)n':cr\ ati\ el\ . Ofca- 
sionallj , epididuiicctoinj nm\ lie necessary. 

Tuberculosis of the Female Gemtaba is t*\en more rarely tneoun- 
tcrid tliaii the similar condition in male children. Iinohemcnt of 
the uterus, o\artes or rallopim tuUs is secondary to intestinal or 
peritoneal tulKrculosis and their presence is made known either at 
the tune of laparotonn or on postmortem examination. Ilruning 
(l‘K)2) reported on 4-1 collected eases in children and Grafc (1911) 
added 19 more Iiu ol\ cment of the external penitaN— labia, \ tigina 
or clitoris arc least often noted and then onlv in association with 
similar uivoUemint of the internal peuital orpans. 
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boNs \\lnlc Beer and Hjiinn ( 1930 ) not«l onlj 149 female Mctims 
m a collected group of 3S30 cases fhe facilit\ witli ^\hlch calculi 
raav pasb throiigh the short \irethr\ of the female ma\ -vccount for 
this dusparitv m relatn c incidence 
Etiology —'Numerous enusatne factors have I een advanced in an 
attempt to ex^plain the as \ct unsolved problem of urolithiasis 
We sliall brieflv consider the important theories 
Biet —Marked reduction in the incidence of urman calcaili in 
children has lieen attributed to the widespread improvement m 
hvgiemc and dietarv management of children the world over ^\e 
have nireadv shown the great dispantv m incidence statistics of the 
present and past centun However there are areas wliere povertv 
and famine still e\ist and where a few staple articles of food are used 
to the exclusion of all others In China nee is the mam article of 
diet while wheat raaire and millet lu Iiwha and bread m Mesopo 
taniia arc staples It is thus tasilj understandable whj such stone 
formation is called the poor man s disease In our own coimtrv 
Holmes and Coplan (1930) demonstrateil the frequenev of ease 
with which urinarv concretions are formed following the ingestion 
of large amounts of citrus fruit juices in 1 lorula and southern 
California 

Vitanuns — llic role of the vitamins in stone formation has been 
emphasized bv recent studies I ifannn I dehcienc^ has resulted 
in tlie production of caltuh m as high as bO per cent of experimental 
animals The calculi are most often phosphatic m composition and 
Hipgms (1933) has dcmonstratevl the production and solution of 
such stones b\ utilising a high vitamin \ acid aah diet Killian 
and Grewal (1935) noted keratinization and desquamation of the 
urinarv tract epithelium with subsequent concretion formation 

D m the form of irradiated ergosterol in excessive 
amounts was used b> Dixon and Hojle (1928) to produce calcium 
phosphate calculi in animals These workers noted elevation m 
calcium and phosphorus excretion and reasoned that the excessive 
exposure to ultra v lolet rav s of the sun together w ith a deficiency 
of vitamin A caused the high mcidence of calculi m the tropics 
Cclca m rvck diet* Kave. xeywlled vtv walcwlv.% fotwvwtwvn wccordvwg 
to hlcrollura Simmonds and Becker (1929) who felt that this 
factor w as more important than vitamin A deficiencv This obsen a 
tion takes on added significance m view of the frequenev with which 
urolithiasis is found in cases of parathvroid adenomata where high 
blood calcium is a characteristic finding 
Infection — D cal infection has been stressetl bv Rosenow and 
Meisser (1921) wlio demonstrated an apparent specificitv of strep 
tococci in tlie formation of calculi The organisms isolated from 
the urines of patients w ith urolithiasis were inoculated into the tooth 
pulps of 6 dogs with resultant calculus formation and I'volation of 



G68 


UROLOGIC DISEASES 


the sime organisms from the aiuma! s urine ^Miile Rosenow & 
theor\ IS not unuersall^ accepted foci of infection in the teeth 
oiophar\Tix gastro intestinal tract or genitalia ma% prove to be 
etiologic factors and should be removed 

Local urinarv tract infections frequentiv account for initial or 
recurrent calculi Brown and Karlam (1933) conclude that IS per 
cent of bacilli infecting the virmarv tract possess the power of 
splitting urea and therefore favor the formation m turn of ammo 
mum carbonate and magnesium phosphate ^^^nIe the bacterium 
proteus vadgans is the chief urea splitting organism the same 
workers showed that 40 per cent of Staphvlococcus albus strains also 
possess such power 

Calculus formation occurs more frequentiv than can be ascribed 
to coincidence in cases with chronic infection elsewhere m the bod\ 
of bed ridden children Long standing immobilization necessitated 
in bone tuberculosis or pvogemeosteomvehtis is conducive to stone 
formation due to a combination of infection stasis andhvpercalcemia 
as a result of decalcification of bone 

Stasis Paultv drainage mav result from prolonged immobthza 
tion or bv existence of actual organic obstruction Congenital 
anomalies account for manv of these obstructive uropathies ^^lth 
stasis infection sooner or later supervenes and the groundwork ts 
laid for calculus formation This leads to another interesting phase 
of stone formation 

Colloid Crystalloid Imbalance Lnne is a supersaturated solution 
bv V irtue of its normal crv stalline content The colloids protectiv eh 
prevent precipitation of the crvstalline elements b\ the ad orption 
of insoluble cr\ stalloids on their surfaces Infection and the epithe- 
lial desquamation produced bv vitamin \ deficiencv or the pre'^ence 
of foreign bodies upsets this fine colloid crvstalloid balance In 
addition excessive crvstalloid output following particular dietarv 
excesses or skeletal decalcification mav further promote such disturb- 
ances with resultant calculus formation 

Hyperparathyroidism \4’hile rarelv existent in children this con 
dition IS mentioned because of numerous reports on its relation to 
unnarv hthiasis Albright Baird and Bloomberg (1934) and others 
have reported on the relative frequencv of adenomata of the para- 
thvToid m association with hvpercalcemia h\ percalcmuria and 
unnarv hthiasis 

Types of Urinary Calculi — nie chief unnarv salts which con 
tribute to the structure of stones are uric acid and urates oxalates 
phosphates andrarelv cvstmand xauthin Theammonium sodium 
potassium or magnesivira radicals are combined with them m a 
V arietv of compounds 

Unc Acid Calculi — Lrie acid calculi constitute the majontv of 
vesical calculi in children Large amounts of unc acid are excreted 
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during the first t\\o ^\eeks of life A high purin diet increases ura 
tuna Precipitation of the costal» m a highh acid nrine results 
in uric ncid inhrcts Auth subsequent colic and occasionallv Jiemi 
tuna Lric acid and its mono^mm salt mav precipitate out of 
solution in the form of a brick red sethment often mistaken for 
blood while their abundance ina\ result m tl e formation of large 
calculi The stones are usinllj hard with “imootli or bosselated 
surfaces show mg \ ar\ mg degrees of pigmentation most often \ ellow 
Oxalic Acid —Oxalic acid and its salts frequenth gne rise to 
calcium oxalate stones or combine xnth phosphatic or uratic crxstaU 
to form laminated calculi About 30 per cent of all calculi are par 
tiallj composed of oxalates chieflx the octahedral calcium oxalate 
crystals Oxalates are demed chieflx from exogenous sources a 
mmute endogenous source being from bodx connectix e tissue Intes» 
tmal fermentation causes an increased production of the acid and 
a high purm diet is also a eoutnbutorj factor m oxaluna The 
association of oxalates and urates in the mulberrx tx-pe calculus 
Us one of some significance in this respect Other txTJes of oxalate 
calculi max be smooth pea sized or jack stone m contour 
Thej are charactcristicaUx liartl anil xarx m color being brown 
graj or black 

Phosphatic Salts —Abundance of phosphatic salts m the urine 
produces phospliatuna with a diffuse inilkiness that clears on 
the addition of acetic, acid An alkaline unne is a characteristic 
finding associated xvith the thicl nhite sediment which is often 
made up of rosettes and prisms of calcium phosphate or the coffin 
lid crxstals of magnesium ammonium phosphate 
1 hosphatic concretions occur either m conjunction x\ ith infections 
in the unnarj tract or with a persistent highlj alkaline urine 
Ox ermdulgent mothers in forcing fruit juices excessixelx uponchil 
dren may promote such a condition since the source of phosphates 
IS chieflx exogenous A egetables fruits and potatoes are especiallx 
ncli m phosphates 

Idiosphatic calculi are usiiallj mixed m composition haxe rough 
graxixh surfaces and are rather friable Their contour xanes xvith 
the location of the stone The stag horn tx pe results from mold 
ing oF the fused mass to ti e contour of rfie renal peJi is 
Cystm Lithias^ — Cxstm lithiasis represents a metabolic disturb 
ance m tl e failure of the bodv to break down this essential ammo 
acid w ith its subsequent unaltered excretion m the urine olhston 
(1810) first noted tlie condition m a child of fixe and a man of thirtx 
SIX jears following analjsis of calculi remoxed from their bladders 
Cxstinuria which promotes calculus formation is usually con 
genital and often hereditarx andfamilial Cl ildren max consistcntlj 
slow the small flat hexagonal cxstm crxstals m an acid urine 
without anj sxmptoms Howexer obstruction stasis and infection 
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proMtle the groundwork for such calculus formation m tlie child 
Seeger and Ivearns (192o) collected 181 cases of c\stinuna with 12 j 
haMng calculi rortimatel\ the condition is rare 
Xanthin Lithiasis — \anthm lithiasis is a decided rant% Polke\ 
(1934) cites 17 cases of pure xanthin calculi the element is 
found in association with the more common stone-forming crvstals 
Xanthin representing an arrested stage m uric acid metabolism is 
found in coffee tea eofa nut cocoa and the diuretics caffeine theo- 
bromine and tbeophxlline 

Pathology — \^hether the etioIog\ of the stone be due to f'uilt\ 
metabolism disturbed cr\stal equilibrium stasis or infection the 
underh ing pathologic changes are the same Mechanical irritation 
ulceration of the mucosa and infection usualh follow although the 
^ame findings associated with antecedent infection or tumor ma\ 
be the cause rather than the effect of calculus formation Obstruc- 
tion and pressure at^oph^ ma\ follow upon progressi\e enlargement 
of calculi especialK in cases of renal and \ esical stones In cliildren 
anomalies obstructions tumors and foreign bodies all of avhicli 
favor stone formation are common associated lesions 
Renal Calculi —Renal calculi are uncommon in children In 
'\\ile s senes (1930) of 8G4 renal calculus patients 14 were children 
and Bokav and Brown (1927) found 9 in 1836 collected calculus 
eases Since vreternl calculi are invanabh of renal origin their 
incidence IS correspondinglj less Moreover the ureter in children 
IS coraparativ el> larger and more elastic thus favoring the unevent 
ful passage of calculi mto the bladder 
Vesical Calculi esical calculi account for the major portion of 
urinarv tract calculi in children Bokav aud Brown found ISI9 
such cases m a senes of 1836 children with urolithiasis 

Urethral Calculi — Lrethral calculi are rare and occur practically 
alwavs m males the short female urethra being no barrier to their 
passage This also explains the lower incidence of v esical calculi in 
female children 

Symptomatology RemI cilculi mav give no svTnptoms until 
advanced destruction of the renal parenchvTna has occurred Dull 
pain or colic often mistakenlv considered intestinal m origin nnv 
occur in older children Radiation of the pam to the groin or 
external genitalia should make one suspicious of renal or ureteral 
stone Lnnarv difficulties mav manifest them'^elves due to secon 
darj vesical or urethral imohement Anuria mav be the first 
sign of a previouslv inactive calculus Pvuria is a frequent finding 
while hematuria is relativelv infrequent One mav find brick red 
particles of unc acid in the urine and gross fragments or microscopic 
erv stals of different composition 

\ esical calculi are charactenzed bj signs of bladder imtsbilitj 
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with issociated (hsurn frequenc^, urgenc\ interruption of the 
-streim or enure'tis P\ una is usuallj noted while hematuria occurs 
less often Keflex priapism occur due to posterior urethni 
irritation 

Lrethnl calculi are almost olwajs accompanied bj urimrj 
difficulties In lower tract calculi the role of foreign bodies as an 
etiologic factor should not be oierlooked In all cases thesistemic 
reaction due to unnarj tract infection ma> mask the underlj mg 
calculus disease Chills fe\er malaise failure to gam m weight 
anorcNia and reflex gastric imtabihtj mav be prominent s>mptoms 
of urolithiasis 

Diagnosis —An orderh imcstigation will inaarnbU lead to 
accurate diagnosis locahyation and choice of treatment of unnarj 
tract calculi Such a studj includes consideration of 

1 Historv — with emphasis on the presence of lumbar pain 
colic digestne symptoms difficulties in urination gross pioiria or 
hematuria 

2 Ph\sical examination— including renew of the s\ stems care 
fill bimanual palpation of tlu abdomen and loin inspection of the 
external genitalia and rectal examination 

3 Urniah SIS— incluilmg microscopic studi for red and white cells 

and cr\ stnis « 

4 Plain roentgen raj — Thomas and Tanner (1922) reported 112 
calculi of a collected senes of 203 discovered bj this means 

0 C \stoscopj — with actual visualization of urethral or vesical 
calculi 

0 Kidnej function tests 

7 lireteral catheterization and retrograde pvelographj 

^^e favor the retrograde injection of contrast media with antero 
posterior and bodj shift oblique radiographic exposures ov er mtra 
Venous urograpln This procedure not onlv removes anj doubt as 
to definite localization but is of value as a guide to tberapv Asso 
ciated lesions if present ore revealed ind the ex-tent of the destruc- 
tive process associated with the calculus ascertained 

Differential Diagnosis —This is chieflj concerned with excluding 
appendicitis and intestinal colic associated w ith gastro intestinal 
upsets In cliildcen the classical si^s and sj mptoins of appendiceal 
irritation mav be absent In such instances careful urmahsis to 
exclude the presence of undue numbers of leukocjtes either discrete 
or clumped and red blood cells maj be the deciding factor An 
appendix overhiog the ureter as it courses over the pelvic brim 
ina\ cause pain simulating tvpical ureteral colic ^\Tien in doubt, 
laparotomv should be done despite the fact that a normal appendix 
maj be ultimatelj found Intestinal colic is usinllv accompanied 
bj a liistorv of similar occurrences or of definite dietarj indiscre- 
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p^o\^de the ground^\ork. for siich calculus formation in the child 
Seeger and Kearns (192o) collecterl 181 ctscs of cjstmuna with I2o 
ha^ mg calculi Fortunateh the condition is rare 
Xanthin Lithiasis — \anthm hthiosis is a decided rarit\ Polko 
(1934) cites 17 cases of pure T*mthm calculi the element is also 
found m association iMth the more common stone-forming cr\stals 
\anthin representing an arrested stage in uric acid metabolism is 
found in coffee tea cola nut cocoa and the diuretics caffeine theo- 
bromine and theoph\ Iline 

Pathology WTiether the etiologa of the stone lie due to faiilti 
metabolism disturbed cr\stal e<|uilibrium stasis or infection the 
underh mg pathologic changes are the same ‘Mechanical irritation 
ulceration of the mucosa and infection usuallv follow although the 
^arae findings associated with antecedent infection or tumor ma\ 
be the cause rather than the effect of calculus formation Obstruc- 
tion and pressure atroph\ ma\ follow upon progressn e enlargement 
of calculi especialU in ca«^s of renal and \ esical stones In children 

anomalies obstructions tumors and foreign bodies all of which 
fa\or stone formation are common associated lesions 
Renal Calculi —Renal calculi are nneommon in children In 
Mile 8 senes (1930) of 864 renal calculus patients 14 were children 
and Boka\ and Brown (10^7) found 9 m 1836 collected calculus 
cases Since ureteral calculi are m\anabl\ of renal origin their 
incidence IS correspondingh less Moreover the ureter m children 
iscotnparatueU larger and more elastic thus favoring the unevent 
fill passage of calculi into the bladder 
Vesical Calculi — ^ esical calculi account for tlie major portion of 
urinarv tract calculi m children Bokav and Brown found 1819 
such ca^es in a <enes of 1830 children with urolithiasis 

Urethral Calculi — Lrethral calculi are rare and occur practicallv 
alwavs m males the short female urethra be ng no bamcr to their 
passage This al»o explain^ the lower incidence of v esical calculi in 
female children 

Symptomatology — Renal calculi niav giv e no svanptoms until 
adv anced destruction of the renal parenchvana has occurred Dull 
pam or colic often mistakenlv considered intestinal m origin mav 
occur in older children Radiation of the pain to the groin or 
external genitalia should make one suspicious of renal or ureteral 
stone Lrmarv difficulties ma\ manifest themselves due to seeon 
darv vesical or urethral involvement Anuria mav be the first 
sign of a prevaouslv inactive calculus Pvairia is a frequent finding 
while hematuria is relativeh infrequent One mav find brick red 
particles of uric acid in the unne and gross fragments or microscopic 
crvstals of different compo^ltIon 

A esical calculi are characterized b\ signs of bladder imtabilitv 
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with assocnted <h’5urn freq«enc^ urgencN interruption of the 
stream or enuresis P\ iiria is usinllx noted xxhile hemnturn occurs 
less often Reflex pnipism mix occur due to posterior urethral 
irritation 

Lrethral calculi are almost ilxxaxs accompanied l)\ urinarx 
difBculties In loner tract calculi the role of foreign bodies as an 
etiologic factor should not be oxerlooked In all ca«'es the sx stemie 
reaction due to urinarj tract infection max mask the underlxing 
calculus disease Chills fexer malaise failure to gam m neight 
anorexia and reflex gastric imtabiUtx max he prominent sx mptoms 
of urolithiasis 

Diagnosis An orderlx inxcstigation xmII mxariahlx lead to 
accurate dngnosis localization and choice of treatment of urmnrj 
tnet calculi buch a studj includes consideration of 

1 Historx —xxith emphasis on the presence of lumbar pain 
colic digestixe symptoms difficulties in urination gross pxuria or 
hematuria 

2 Plix^ical examination— including rexiexx of the sx stems care- 
ful bimanual palpation of the alMlonien and lorn inspection of tlie 
external genitalia and rectal examination 

3 Innilxsib including microscopic studs for red and xsliito cells 

and cpx stals « 

4 Ham roentgen rax Thomas and Tanner (1922) reported 112 
calculi of a collected senes of 203 discox cred b\ tins means 

6 Cjstoscopj— xxith actual xisuahiatiou of urethral or xesical 
calculi 

G Ixidnej function tests 

7 Lreteral catheterization and retrograde px elographj 

\Ne faxor the retrograde injection of contrast media nith antcro 
posterior and bodv shift oblique radiographic exposures oxer mtra 
xenons urographx This procedure not onh removes anv doubt ns 
to definite localization but is of xahie as a guide to thcrapx Asso 
elated lesions if present are rexealed and the ex'tcnt of the destriic 
tivc process associated xxith the calculus ascertained 

Differential Diagnosis Hus is chiefly concerned xvath excluding 
appendicitis and intestinal colic associated xxith gastro-mtestinal 
upsets In children the classical signs aud sxauptoms of appendiceal 
irritation max he absent In such instances careful urinaljsis to 
exclude the presence of undue numbers of leukocx’tes eitl er discrete 
or clumped and red blood cells max be the deciding factor An 
appendix oxerlxing the ureter as it courses oxer the pelxic brim 
maj cause pam simulating tj-pical ureteral colic ^Vlien m doubt 
hparotomj should be done despite the fact that a normal appendix 
maj be ultimatelj found Intestmal colic is usuallj accompanied 
b\ a historx of similar occurrences or of definite dietarj tndiscre 



672 


UROLOGIC DISEASE 


tion The pam IS generalK shorter m duration does not radiate in 
the characteristic manner of calculus and is frequenth accompanied 
b\ diarrhea 

Treatment of Urobthiasis — The conser^atue mamgement of 
childhood urolithiasis is essential A medical regime ^\hlch includes 
forcing of fluids urman antiseptics and dietar\ regulation should 
precede am operatue inter\ention and should al o be u«ed post 
operatneh as proph\Iaxis against recurrence \ large calculus 
maj offer no alternatn e treatment other than its surgical remo\ al 
Persistent phosphatiiria or the finding of phosphatie stones calU 
for limitation of foods mth high phosphate content restriction of 
calcium rich foods and acidification of the urine To this end an 
acid ash diet maA be prescribed with limitation of green ^cget^bIes 
fruits potatoes egg ^ oik milk and lentils 

In uraturia and o'^aluri'i or the actual incidence of calculi restric- 
tions are placed on purm rich food* (sweetbreads gelatin li\erand 
bouillon) and those with high oxalate content (cocoa chocolate 
spinach rhubarb red beets and potatoes) \n alkaline urine is 
desirable and mav be attained either b% suitable medication an 
alkaline ash diet or both combined 
The rare cxstin calculus Mctim is helped h\ alkalinization of the 
urine Dietar\ limitation is difficult since almost all proteins con 
tain c\ stm In this connection it is well to emphasize the necessitx 
for maintaining an adequate well balanced diet m children Better 
results are obtained b\ such a poIicN than b> enforcing the far from 
pro\en rigid restrictive diets 

Diagnostic instrumentation maj be modified or emended to 
include therapeutic steps C\ stoscop> combined w ith use of foreign 
bodv forceps dilating ureteral instruments or use of the litliotnte 
mav serve the operator well and spare the child an operation The 
final therapeutic step involves surgerv adapted to the part of the 
tract involved 

Renal calculi mav be so small as to merit onlv observ ation con 
serv ativ e medical measures or repeated pelv ic lav ages in the hope 
that dissolution or passage of the calculi will follovr In children 
uretero pelv ic anomalies due to aberrant v esscis and the like maj 
necessitate open operation for removal of the calculi as well as the 
predisposing lesson 

Operative Procedures The nature of the operation depends upon 
mdiv idiial findings Pv elotomv neplirotomj nephrostomv resec- 
tion of the kidnev or nephrectomv mav be indicated to remov e not 
onlv the stone or stones but also the associated lesion be it congenital 
hj dronepliTosis pv onephrosis or tumor 

bound judgment is all important m the treatment of juvenile 
urolithiasis Bilateral renal involvement and multiple unilateral 



olculi often taxts tlit surj,cons •jcumen Treatment cannot con 
form to an\ general rule We agree with Hinman (1935) that a 
rrcqucnc\ of o\er 30 per cent of neplirectonn m all reported senes 
of cases is too high W itli our meager kno» ledge of the evict ctiol 
og\ of stone formation Iea\ing a child with one kidnej is worthy 
of considerable thought and con«ir%atism The remo\al of asso- 
ciated and possible contributing lesions m the urinary tract is 
essential to the pre\ention of recurrence of calculi 

Ureteral calciih are uncommon due to the dihtabiht> of the 
structure m children A eongcnitalh small ureteral orifice or 
stricture of the mtranninl portion of tlie ureter ma\ provide an 
impassable barrier for a stone Beer feels that so called congenital 
megalouretcr in ‘^ome instances is ilue to prolonged impaction of a 
stone m this segment 

Trogressne ureteral dilatation watli instillation of a lubricating 
solution to facilitate passage of the calculus mav be successful 
'^Ieatotom^ of the constricted ureteral orifice rai\ open the nay 
to passage of the calculus or ma> bring the stone into view and 
permit grasping it nith foreign boch forceps Multiple ureteral 
CAtheters and special extractors find little application in children 
Lretcrohthotomy is seldom necessary unless a large calculus is so 
impacted or lodged m a diverticular pouch as to make treatment bv 
more conservatiye measures ineffectne 
7 esical calculi are best treatcel with full knowledge of etiologic 
possibilities Correction of dietari deficiencies maj lead to rapid 
dissolution of the calculus La\age of the bladder with a solution 
of such hsilrogen ion concentration as to promote disintegration of 
the aggregated crvstds may favor dissolution foreign body 
acting ns a nidus for crystalline deposition demands special eon 
sideration as docs any organic obstruction at the vesical neck or 
methra be it accjuired or congenital Diverticula adinamic or 
dynamicsplimcteric disturbances posterior urethral vabes or strict 
ures and kindred lesions have accounted for a number of cases of 
\ esical calculi and should be eradicated surgicallj prior to or siinul 
taneous with the removal of the bladder stone 
lleraoval of vesical calculi mav sometimes be effected through 
the cv stoscope by the use of foreign body forceps or by litholapaw 
Jolj (1929) outlining the limitations of use of the lithotnte in 
children states that stones of 1 to 1 5 cm in diameter may be 
safely crushed with the No 10 T or 12 T instrument and those 
3 to 4 cm m diameter bv the No 14 T to IS T sire Litholapaxv 
requires speciahstic skill and when in doubt suprapubic cvstostoinj 
should be the procedure of choice 
Suprapubic evstostomy is always mdicated m children when 
conserv ativ e measures hav t faded The operation of cvstohthotoiny 
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Is *1 simple one nnd \\hile the bladder m'i\ be closed immedntel\ and 
an xirethnl catheter left indnellmg it is alwax-s adxisable m the 
presence of cxstitis to drain the organ for a “short time as a thera 
peutic mea'sure in clearing up the residual infection Once the supra 
pubic tube Is remox ed and proaading a free urethral chaimel eMSts, 
closure of the wound occurs with remarkable rapiditx 

C reihral calculi max be amenable to local manipulation using 
endo'scopic forceps or lubricating “solutions \ posterior urethnl 
calculus max bx pushing it backxrard be conx erted into a \ esical 
calculus Impaction of 1 "Stone IS iisuallx caused bx stricture, x alx e 
or dix erticuliim formation and correction of such conditions usuallx 
re'sult in easx pa": age or remoxal of the stone Internal or external 
urethrotomx max be ultimatelx neces^arx m theca e of a persistentK 
impacted urethral calculu«s 
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THE laONCYS 
ANOMALIES OF THE KIDNEYS 

AUifoR'm\tions of the kidnej represent one ot the most fre- 
quent congenital defects The \ anetj of such occurrence is legion 
although often of purel\ academic interest In certain anomalous 
de\elopments, the sequelse are mamfe«rted chmcalK and then 
assume major proportion necessitating surgerj 
The role of anomalies m disease production is e\ ident m the find- 
ings of Campbell (193fi), who found 179 such instances in 5S0 cases 
of chronic pjuria in children— an incidence of 30 per cent Statis- 
tical studies ha^e consistently, shown tlie markedly increased ratio 
of iinnarj tract disease as compared to the routine postmortem 
incidence 

JIalde\ clopmentsof tlie kidnej and ureter predispose topathologj 
Obstruction, infection and stone formation are not uncommon 
Although the kidnei originates from ureteral as well as nephrogenic 
sources, maldes elopment of one structure will affect the other 
Ihe subject of urogenital anomalies has nlreadi received general 
consideration and we shiH therefore concern oursehes wnth specific 
maldev elopments of the kidney 

Variations in Number.— Total absence of renal substance is, of 
course, incompatible with life and is found onh in monstrosities at 
birth 

Sohtary Kidney — SoIitar> kidney assumes clinical and surgical 
importance b\ virtue of the fact that prior to modern urologic 
diagnostic refinements, and even todaj when such means art not 
emploved, the sole remaining kidnej lias l«en iinwittinglv sacrificed 
with subsequent anuria and death 
Agenesis of the kidnev occurs once in every. 1000 to 4000 autop- 
sies Collins (1932) collected o72 cases from the literature, reporting 
9 of Ills own JIales outnumber females and feft-side<f absence is 
more common than right-sided agene^s In the majontv of cases 
the ureter and its orifice are not demonstrable but the adrenal on 
the affected side is usuaUv present 

Associated genital, anal or other bodilv defects are not uncom- 
mon The iiandicap of harbormg a solitan kidney mamtests itself 
in pathologic mv oh ement of the organ by infection, stone or injury . 
Nephrotomy, hemisection or pvelotomj has been performed on 
such diseased kidneys with uneventful recovery 
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Multiple or Supernumerary Kidneys are rare Ivretschmer (1029) 
collected 30 cases of a third kidnea 22 in life and 8 at postmortem 
examination The condition is not to be coiifu cd ith the more 
common double kidne\ the renal parencln ma of which is not tom 
pletelj separated from its unilateral mate 

Double Kidneys Double kidnejsdeaclop as a result of anomalous 
changes at the cranial or caudal end of the ureteral bud The ureter 
of the accessorj kidne> max enter the twin structure of that side 
or make its oxvn entrance into the bladder or e\en liaxe an extra 
\esical outlet 

Double kidnej as aboxe differentiated from the distinct super 
numerarj organ frequenth manifests itself bx duplication of peh is 
and ureter Interference with drainage and greater susceptibilitx to 
infection often makes the condition a problem both as to accurate 
diagnosis and treatment 'Numerous instances of successful hemi 
nephrectomx or ureterectomx haxe been recorded for pathologx in 
such fused structures 

Variations m Size —Hypoplasia — Hx'poplasia of the kidnex as 
sumes importance m the presence of malfunction of its mate 
^ arjmg degrees of hxpoplasia max occur from a ti sue rest hardh 
demonstrable grosslv to a small contracted organ that necessitates 
differentiation from acquired atrophx The ureter max be absent 
or represented bx a fibrous cord \inong other etiologic factor 
anemia of the organ due todefectixexascular supph has been cited 

The opposite kidnex usuall\ shows a dexelopment beiond its 
normal size This is attributed to embrxologic substitution rather 
than to compen«ator\ hx'pertrophx Diagnosis of unilateral h\ po 
plasia max be difficult since sufficient functionating tissue frt- 
quentlx remains to gixe fair qualitatixe function tests Qiiantitatixe 
tests combined xnth plain and pxelographic roentgen ra^ studies 
max demonstrate impaired total function and a small renal pelvis 
surmounted bj a rim of renal tissue 

Treatment xaries xxith the organ inxolved If the hvpoplastic 
organ be inxolved nephrectomx xxill be the operation of tlioice 
since the reserve powers of the nidimentarx organ are negligible 
On the otl er hand tl e opposite kidnex in the presence of di'ca e 
should be considered as a solitary kidnex and treated with extreme 
coii'^erx atism 

Hyperplasia Hx'perplasia of the kidnex with actual increasi in 
renal constituents as opposed to compen'iatorx hx pcrtroplix max 
occur This is true m the ca'^e of xerx earlx dxsfunction {ir j fero) 
of the renal mate Tlie issue however ispurelx academic and entails 
no clinical «igificance 

Variations in Form —Asymmetry — Asxmraetrx of the kidnex as 
represented in a long ‘short broad or lobulatcd ■structure is merclx 
of anatomic interest 
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Fusion of the kidtitj ma\ result m *1 \anct\ of forms 

1 L-slnped with one or ^ ■mi nt right angles to the other 

2 Sigmoid w ith the upper pole of the transposed kidnej 30 ined 
to the lower pole of its mite (Inadence 1 to 8000 ) 

3 Disc or pincike tjpe with pirtiil to complete fusion and 
median location of the fused structure 

4 Horseshoe kidnej 

Horseshoe Kidney — Tlie horseshoe kidnei represents the com 
inonest t^pe of fusion It occurs once m e\erv o(X> to 800 lutopsv 
cases but witli a greater clinical incidence since such organs are 
more \uhierable to disease processes AnatomicalK and patho 
logicalK the horseshoe kidnev \anes The union mas occur abo^e 
with the eonca\it\ below or more commonlj below with the con 
ca\it\ abo\e The joined kidness then take on an t shaped con 
figuration Ihc joining bar or istliiniis of tissue crossing tl e verte- 
1 ral column raa\ be fibrous ( r raa\ contain renal parenclnma The 
number of pel\ cs and ureters mas \ar\ from one to ns mam as four 
—^Miilc made preoperatnel^ m manv cases the con 
dition IS aUo frequenth missed and discosercd onlv at operation 
Chnicalh pain in the renal or umbilical area gastro-intestmal dis 
turbaiiceis or unnar\ difficulties ina\ be raamfested Ihvsical 
examination ina\ ie\eal a palpable mass or e^en the isthmus in 
thin relaxed imlixiduals A flat roentgen raj plate and uretero 
pvtlograms will facilitate diagnosis bj depicting 

1 I’oorh defined upper or lower poles due to fusion 

2 Partial obliteration of the psoas muscle shadow b\ the isthmus 

3 ^ snation in pel\ 1C contour an<l direction of cahees which are 
often directed tow ard the spine 

Treatment — Lhis onh assumes importance when obstruction 
pyogenic infection tuberculosis tumor or calculus occurs These 
corapi cations are iisualK missed b% children but occur in adults 
m an incidence greater than that seen m normal organs 

Variations in Position Faulty Rotation —I ault% rotation of the 
kKlne\ either incomplete or excessue m tx^ie maj produce sig 
mficant obstruction Pj elographs may demonstrate the peh is and 
ureter antenorh in incomplete rotation or descending behind or 
lateral to the kidnev in cases of reserse rotation Irequent asso 
ciated lesions include aberrant vessels ectopia or renal fusion 

If p\elograpb\ shows dilatation of the renal pehis (pveicctasis) 
with blunting of the calyces surgerv is indicated as a comervati\e 
measure It lna^ necessitate sevenng aberrant obstructing vessels 
plastic repair of the pelvis nephropexv or m extreme casts 
nephrectomy 

Ectopia of the Kidney —Ectopia of tlie kidney represents a con 
genitalh displaced organ which hat. never occupied its normal 
position This distinguishes it from the mov able or floating organ 
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most frequenth seen m nduits Thomas nid Barton (I03G) from a 
sur\t\ of the literature noted an incidence of 1 in 822 autopsies 
and 1 in 547 iirologic examinations 

The ectopia ma^ be 

1 Lnilateral 

2 Bilateral 

3 Crossed This invokes the displacement of one kidnev to 
a position belmv the opposite one Fusion is a frequent finding in 
these cases gn ing rise to the sigmoid kidnev Such displacements 
predispose to obstruction infection or hthiasis 

The location of the ectopic kidnev vanes from upward displace 
ment into the thorax associated with congenital iliaphragmatic 
defects to lumbar iliac pelvic or median positions 

Hympiomaiology The condition mav be svauptomless or asso- 
ciated with superimposed patbologv in the displaced organ A. mass 
mav be present in the pelvis and give rise to pressure sjanptoms 
Bimanual abdominal vaginal or recta! palpation mav assist m 
correct diagnosis Conclusive evidence is furnished bv cvstoscopv 
ureteral catheterization and pvelographv Careful differentiation 
in the case of pelvic tumors is warranted since more than once a 
perfecth normal pelvic kidnev has been removed during the course 
of exploratorv laparotomv where urologic investigation had been 
omitted 

Treatnienl This depends on the nature of the disease p^occ^5 
and the location of the organ Transpentoneal approach mav be 
most adaptable in dealing with ectopic kidnevs m the pelvis 

Vanation in Vascular Supply —The arterial suppK of the kidnej 
vanes considerablv as to number and point of origin Normallv the 
renal arterv is single subdividing into three to five branches at the 
hilum Abnormallv upper and lower pole vessels mav occur with 
their point of origin being from cither the aorta renal arterv 
external lUac hv^iogastric middle sacral lumbar spermatic pan 
creatic right colic hepatic or inferior phrenic arteries There mav 
be two or more arteries to the kidnev from an\ of the above men 
tioned sources 

Associated venous anomalies paralleling the arteries are frequent 
Thev mav arise from the upper or lower pole of the kidnev and 
emptv into the renal vein proper or into the vena cav a or iliac vtm 
Uetropelvic veins occur with disturbing freiiuencv at times 

Such V ascular anomalies are a source of trouble lioth as a factor 
m producing obstructive iiropathies and aUo as a venous tomplica 
tion during surgical procedures Huge hjdroncplirotic kidnevs mav 
eventuate from insidious obstruction product bv an nlierrant 
vessel crossing at the uretcro-pelvic juncture (Iig 235) 

Severing of the constricting vessels or plastic side tracking of the 
iinnarv stream where it is deemed inadv isablc to can. e anv po siblc 
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circuhtor\ embamssment is indicated Profuse hemorrhage mav 
occur during the course of s«rger\ on the ki(Ine\ b\ accidental 
se\erance of an aiiomnlousK placed aessel Just as the vessels 
presence was uniieraldtd so is its elusueness m attempting Jiemo 
stasis Ihc result is often catastrophic Packing mav be a life 
''aving measure or a clamp mav lie left tn situ and the wound closed 
about it where an attempt at ligation and renal removal is deemed 
too great a risk The hemostat mav be removed in fortv eight to 
seventv two hours or al 


lowed to remain until tlie 
clamped tissue sloughs oft 
Variations in the Renal 
Pelvis —These are of no 
significance other than mor 
phologic Normal structural 
V anations arc numerous 
The presence of an intra 
orextrarcnal pelvis as deli 
Heated b\ pvtlographv is of 
assistance to the surgeon m 
his choice of operative ap 
proach lims if a large 
calculus IS present m a 
kidnev with a small mtra 
renal pelvis neplirotomv 
Mould be preferred to 
pvelotomj Pj electasis 
caused bv obstructing vas 
cular cords has already been 
cited Diverticulum of the 
pelvis has been reported but 
most of these are deform 



‘ties due to associated 
pathologv rather than true 
pouches 


vessel D a boy a<'c 1 c ghl >ea s Ncphroc 
tomy Has I e formed (Courtesy of Dr b R 
Woodruff) 


Congemtal Hydronephrosis — riiis condition merits consideration 


ab a secondarj manifestation of interference with the outflow (f 
urine from the renal pelvis It mav be due to abnormal insertu n of 
the meter into the peh is to aberrant v es els constricting the ureter 
Usualh at the uretero pelvic juncture to i hopathic •constriction of 
the upper ureter or to anomalous ureteral valves Production of 
the tvpital sack kidnev begins in i Zero or m carlv infanev and 
often manifests itself sv mptomaticallv before the age if five vears 
Its progress is unimpeded until its sire or superimposed ii fcction 


attracts attention 
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Symptomatology The h\droneplirotic sac ma^ “issiime sucli size 
as to produce a pot belh defornut\ Pam due to pressure is 
often a prominent s\Tnptom in addition to aMominal asMiimetrv 
Gastro-intestmal complaints are common and often mask the under 
1% mg pathoIog% The urine max be clear or laden xx ith pus depend 
ing upon the presence or absence of mfection The onset of infection 
IS characterized b\ fex er pam and unnarx sx mptoms 
Diagnosis This max be made at the time of cxstoscopx and 
ureteral catheterization \n impasse max be encountererl along 
the course of the upper ureter or at a point cnrre ponding to the 
uretero-peix 1 C juncture Retrograde pxelographx xrill further con 
firm such an obserxation and xx ill also suppU additional informatif n 
as to the size and extent of the hxdronephrotic sac b\ means of 
contrast radiopaque media Differentiation from cx stic disease and 
tumor is usuallx not difficult Rupture of these thin xxalled «acs 
is more than a theoretical possib litx Direct or indirect trauma 
has resulted m such complications and Herman (IG ’< ) collected ox er 
■’o cases from the literature and added 1 of Ins oxxn Similar m 
stances find their wax into the medical journals sporadicallx 

Treatment —This depends on the nature of the obstruction and 
the extent of renal parenchxinal destruction In all ca*es the oppo- 
site kidnex should be studied for function and to exclude similar 
patbologx since the process IS occasionallx bilateral Con^rxatixe 
operatixe repair xxnth pxeloplastx or reimplantation of the ureter 
max suffice Nephrectomx on the other band max be the onlx 
procedure applicable to adxanced lesions 
Prognosis IS good if the condition is unilateral and infection is 
absent or minimal "Manx of the children die within the first six 
months of life and huge unilateral or bilateral congenital lixdro- 
nephrosis is found at autopxx 

INJURIES OF THE KIDNET 

Despite the protected position of the kidnex xx ithm tl e bonx and 
fieshx framexxork of the trunk traumatism to it is not uncommon 
The increa'ie in xehicular traffic has elexated the incidence of acci 
dents xxhich directlx or indirectlx cau e such le'^ions Duect bloxxs 
falK or kicks to the lumbar or antenor abdominal regions max 
result in «exere renal injurx Such accidents while ndmg go-carts 
bcxcles sleds or plaxing strenuous games inxolxmg bofU contact 
are possible sources of injurx to the kiclnex 

\part from isolated trauma to the kidnex ( ne max find fractured 
nbs injured pleura diaphragm Iixer spleen intestines or bladder 
\ factor which enhances the effect of trauma m children is the 
presence of a congenital abnormalitx such as hxdronephrosis «ccon 
darx to an aberrant blood xessel polxcxstic disease or ectopic 
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lvl(lIle^ L'lznrub (1931) opented upon bo%s of six -ind s xteen 
jf'vrs of age for spontaneous rupture of ii\dronephrotic organs 

Pathology —Tlie p itl olog\ of renal traumatism a anes u ith the 
nature of the blow and tlic relatne aulnerabilita of the kidnea ba 
airtiie of its location and normal or abnormal state The possi 
b Iitics and their sequel e are hereaaith listed 

1 Tear of the fatta capsule aahich maa pass unnoticed 

2 Contusion nitli or aaatliout rupture These are senois onia 
aahen the kidiaea is the "seat of preexisting pathologa or infection 

3 I arench^anal injuries maolaing tie capsule These maa be 
characterized ba sea ere hemorrhage due to pulping of the kidnea 

4 Pelaicinjunes WicDassociatedaaithparenehamaltears such 
rents are extreraela dangerous due to hemorrhage and urinara extra 
aasation Lacerations of the aasctilar pedicle ureter or eaen total 
aaulsion of the kidnea has occurred avith rapid exitus 

o Peritoneal tears associated aaith pelvic injun are fortiinatelj 
rare but find their highest incidence incluldren under ten a earsof age 

G Stab or gunshot wounds although usually associated wath 
av arfare are occasionallv seen following plaj ful or u illful use of such 
instruments ba children 

Symptomatology —A hislora of the nature of the mjura maa be 
of some assistance Phvsical examination maj reaeal superficial 
ecchaTuoMS or a palpable tender loin mass (hematoma) or e’ttreme 
ngiditj and exquisite tenderness localized to the renal area or diffuse 
oaer the whole abdomen 

The extraa asation of blood and urine maa gravitate along retro 
peritoneal tissue planes and produce swelling and eccha mosis of the 
external genitalia He salient features of the picture m chillren 
are shock local pam tumefaction and hematuria complicating 
s gns of peritonitis niptuievl alxlominal a i^us or hemothorax maa 
be associated 

Ihe samptoms aar\ aaith the extent of the injura Hematuria 
IS present in almost all cases rare exceptions being wl ere tl e ureter 
is completelj severed or plugged ba clots The degree of shock is 
exaggerated m children as compared with adults Naii=ea or vomit 
mg ta mpanites or parabdic ileus maa occur refie.xJj A rare com 
pi cation IS reflex anuna 

Diagnosis —Tins is made from tl e historv pha sital examination 
plain and intraa enous iirographa and in selected cases c\ stoscopa 
and meatoscopa The status of the opposite kidnea should alwaas 
be ascertained Gambling on its condition when opportumta for 
investigation is available is assuredla unwarranted All find ngs 
must be coordinated since one or more separatela maa fail to be 
informative Occasionallv intravenous urographa will fail to show 
excretion of the injected da e from the affected side due to reflex 
ml ibit on of tl e secretora -excretora mechanism 
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1 Ijrogenous infections m a kulnev pre\ louslj aflectecl bj anom 
al\ obstruction Inclrnncplm sji> tuberculosis neoplasm or Iithiasis 

2 Metastatic cortical coccal infections aiith pnraarj foci else 
where in the bo(K and secondarj imoheraentofapreviouslj health\ 
kidnej 

The Urogenous Group — Tlu condition usuallj manifesting itself 
m p\onephrosis engrafted on ana one of the enumerated disease 
processes needs little consideration Each of the urologic precursors 
of the infection is described elsewhere as are the common obstructne 
abnormalities In children obstnictiae uropatbies with supenm 
pised infection arc the moat common conditions requiring surgera 



Fio 234 — Intrsi etiouau ogramatiowingbl&te at redupl cat on of renal pel es Th a 
fc 1 aged e ght years was nvest gs ed for pc s stent pyu a 

Treatment This is concemeil with determination of the nature 
and extent of the infection conseraative measures including cjstos 
cop\ ureteral catheterization pehic K\age and instillation of 
medication and finalla other methods proaing una\ ailing surgery 
Incision and drainage renal decapsulation nephrostoma or nephrec- 
tomy maa be resorted to in an ttempt to promote healing or to 
completely eradicate tl e infcctM n 

Campbell (1033) dealt with G cases of hemipa oncphrosis m chil 
dren with anomalous renal duplication or so called double kidne\ 

I our of these pat ents were less than thirty months of age 1 three 
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and -inotliir h\e ^earb old '\ephrectom% performed on 3 
wlnle the remainder 'nert subjected to uretero liemmeplirectom\ 
bueh case reports add to rtptitcd obsoi^ ations that kidneys with 
congenital defects are much more susceptible to infection than are 
nornualones (figs 234 23oand2‘56) 

Metastatic Cortical Coccal Lifections — lliese ma\ pursue an\ 
one of three courses The infection maj occur as a diffuse nephntis 
mild or se\ere in character The mild t\pe runs an uneventful 
cwirse ^\hlle the acute fulminating tv-pt ma\ necessitate nephrec- 
tom\ prompth Such an organ is found to be tlifTuseh infiltrated 
edematous and c\tremel\ friable In milder t\pes the kidnev maj 
appear normal superficially but decapsulation wall reveal points of 
adlierence and small areas of suppuration 
Multiple Cortical Abscesses represent a more advanced stage of 
the focal nephritis descnbe<l The suppurative focus ma\ be 
limited to one portion of the kidnev Superficial rupture of cortical 
abscesses are usually precursors to perinephric suppuration 
Carbuncle of the Kidney tvpifies the end stage of coccal infections 
Multiple absccsscb mav coale ce and form a circumscribed tume- 
faction Perinephric abscess described el<evv here arises from such 
a source 

Etiology —The staphvlococcus is the offending agent in most cases 
and the focus of infection mav be the skin (cellulitis furuncle or 
carbuncle) paroiivcliia or felon oatcomvelitis or tooth abscess An 
antecedent lustorv of such leaiotu. especiallv m the child is difficult 
to elicit Iindmg a superficial scar of a pvogenic infection which 
has come and gone may be the onlv clue available 

‘Aschner (lO’O) reviewed 01 cases m all age groups with 8 under 
thirteen \ ears of ige Beer (1930) ad led 43 cases m whom operation 
was performed Males were afflicted three times as often as females 
in Aschner s series Ihe di«^ase was usuallv unilateral without 
particular predilection for either kidnev 
Symptomatology — Tlie onset mav be mild or acute Fever and 
dull to sharp pain in the flank or abdomen mav cliaracterire the con 
dition which lias been mistaken for influenza pneuinoni i ty^ihoid 
tuberculosis intra abdominal pitliologv Pott s disease of the spine 
or hip joint mvolvemeiit Linder (1929) and Beer (1930) have 
stressecl the point that general surgeons see more of these cases than 
urologists because of the freqviencv of abdominal signs Suppuration 
with extension onto the anterior aspect of the kidnev mav give signs 
of peritoneal irritation and ab lom nal muscle rig ditv I^w er pole 
involvement often simulates appendiceal or pelvic pathologv while 
upper pole lesions resemble subphrenic abscess or diaphragmatic 
pleunsv 

Imtabilitv malaise 1( s of weight pillor nausea or vomiting 
low grade fever or a septic appearance mav be noteil in the child 
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Hjston of antecedent skm siippuntion is helpful riiv^iicnl evnin- 
ination maN rt\eal a lom mass muscle npiclit\, difTii'C or jxniit 
tenderness m the renal area or costo\ertcbraI anple \ positive 
"Murpln percussion test max be elicite<l Cxstoscopx unnnl\«is 
and roentpen rax studies max be of no assistance \ carbuncle max 
distort the pelxic contour in pxclopraphx and the mflaininatorx 
process max obliterate the elearlx defined p oas muscle marpm 
topether with curxature of the spine o«ax from the affectevl kitlncx 
Difficultx m diagnosis is cxidence<l b\ the observation of Ivazarus 
(1019) that onl\ 4 of 22 collected cases of carbuncle of the kidnc' 
were diapnosed prcHtpcratixelx 

Treatment local coccic infection sliotild be treated coiiserxa- 
tixclx since the niajontx run their course with caunplctc htalinp 
Iloxxexer this max prove deceptive m that several weeks later the 
same patient max show sipns of localized renal suppuration I ub 
mmatinp nephritis repre ents a pravc condition and demands earix 
nepbrectomx If a stapbvlococcu> infection of the kidntx is sus- 
pected and the patient is not rcspondiiip to coiiserxatixe iniasnres 
exploration of the organ is indicatcil 1 \posure of the kidnex is not 
sufficient since small foci max umlerlie the capsule Hence decap 
suhtion is adv isable to permit free dnmape 

If multiple or exen looali/ed areas of snpjmration arc exposed 
incision and drauiapt iftcr decapsulation is sufficient In certain 
instances resection of a portion of the kiilnix max In lieiiehcial 
I’lacmp rubhef dam anterior and piistcrtor to the detap ul ited kid 
ncx and ax oiclinc tiplit e lo nre of the loin w omul xx ill faeilitate fri'c 
drainapo Nophrtetoinv slunild l»e avoidtal or done as u «<‘ts)ndarx 
procedure since one is nextr ecrtani if tlie same process dots not 
nlrcaclx mxoKc the op[M) itc kidnex 



I^FECT10\S Of THE hID^E\ 


f87 


Echinococcus or Hydatid Disease —This is c lused bv the para 
sitic tnpe\\orin I'enn echinococcus 'While the 1 Klne\ is the 
fa\ orcd site m urogenital infections of this tj pe the organ is m\ olv ed 
m onh about o ptr cent of all case» of the disease riirthermore 
the fact that it takes from fifteen to tuentj jears for casts to mam 
fcst s\ uiptoms makes the condition an adult rather than a pediatric 
urologic problem 

Actinomycosis — ImoKementof theiirmarj tract ba actmomaces 
or ra\ fungus is rare but -nortln of mention because of tlie need 
for diagnosing obscure cases which prove baffling until the 
etiologic agent zs found Gumming and kelson (1920) collected 
37 cases of renal actinomycosis from tlie literaturt This number 
represents all age groups Ivretschmer and Ilihbs (1036) after 
scrutinizing tlie literature found -1 cases of renal actinomycosis m 
children adding 1 of their own 

The usual portal of entrv for the ra\ fungus is the buccal cavity 
following local truima Tiie head and neck are especiallv common 
sites for tl e infection which e'ctends along fascia! planes and nrcK 
tic the blood stream or \\ mphatics Inv o!\ ement of the kulnev alone 
IS termed a primary infection in the absence of anv other demon 
strable focus although it is probable that all urogenital infections 
arefundaraentallv sccondarv ones The testicle and semn al vesicles 
(Hinraan 193o) have been reported as sites of genital involvement 
Pathology — Actinomvcosis produces a chronic suppurative pro 
cess characterized bv tlie presence of light vtllow or orange sulphur 
granules The granules comprise m isses of filamentous Gram posi 
tive organisms often arranged os club shaped filaments radiating 
from a nucleus The kidnev is usually involved through extension 
by continuity from a pulmomrv or gastro intestinal lesion 

Symptomatology — Svinpti ms are vague and suspicion should be 
aroused by tl t pre^ence of a dniiiiiig sinus adjacent to the renal 
area lever abdominal pain malaise Joss of weight or local tiime 
faction may be noted 1) agnteis can onlv be made bv demonstrat 
mg the fungus Clinical studies including pvelograpliv mav lead 
to a mistaken diagnosis of tuberculosis or tumor onlv to be corrected 
postoperativ elv i r postmortem 

Treatment — Nephrectomy is indicated in imilateral uiicornpli 
cated lesions I arge doses of potassium iodide orallv and 2 per 
e'en! copper sulphate solution for imgaticn of the sinus tract have 
proven efficacious Hunt and Alavo (1931) cured 6 of 7 casts by 
nephrectomv Kretschmer and Hibbs case a g rl aged ten years 
was well two vears after nepl rectomv 
Lithiasis —Calculus disease of the kidnev represents but one 
phase of the broader subject of urolithiasis Its etiologv diagnosis 
and treatment will be found under the general heading of Uriiurv 
Lithiasis 
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CYSTS OF THE KIDNEY 

Without (ll•^rega^dlnp the possibilit} of congenital anomalous 
origin placing c\ stic lesions in the categor\ of renal tumefactions la 
justifiable from a clinical standpoint 

Sobtary Serous or Hemorrhagic Cysts —These are rare in carl\ 
life Since the^ produce few if an\ svmptoins imtil adult life 
recognition is iisualK made oiih at autops\ Kretschmer (1920) 
noted -i ju\enile eases in a senes of 48 cases of solitar\ c^•sts of the 
kidne\ 

Polycystic Disease — This congenital anonialj represents an ini 
portant factor m the differential diagnosis of renal tumors II\ man 
(1930) cites fS cases m new horn and infants up to one 'car ( f age 
and U m the next two decades of life m a senes of 219 cases 

Doubt as to the origin of the condition is e\ ident from the \ aritt> 
of hxpotheses dealing with its production Virchow held de\elop- 
mental errors such ns fibrosis and atresia of the papillnr\ ducts 
accountable 'Malunion of ureteral and metanephrogenit units 
urmifcrous tubule persistence arrcstwl des clopmcnt of the glomcru 
lus and Bowman s capsule persistence of mesonephric tubules with 
transformation into c\sts and finalh actual neoplastic origin ha\e 
been promulgated as etiologit factors b\ other indniduali. The 
dt\ elopmerital defect hxpothesis is favored b\ manv betau e of the 
frequent association with other congenital anomalies and the 
hercditarv nature of the din ase 

Pathology —The multuxstic lesion is found in both kidiiets 
altlimigh in an earh stage it max lie unilateral Ihe surface of tl e 
kidnex IS clnractensticalh covertd with \ iriable sired blebs iftcn 
translucent and on section clear \iscid fluid escapes from the tl m 
w ailed SICS The cv sts do not communicate w ith the peh is and their 
progressive enlargement produces pressure atropln of the renal 
parenclmna 

Cbnical Course —Infantile pohcvstic disease mav prove fatal at 
an\ earlv age as contrasted with the latent form which manifests 
itself in adults Death isusinllv due to renal insufficiemv Nnust t 
vomiting tvmpanitesorconviil lonsinav herald the presence of such 
lesions Bilateral renal tumefaction coupled with urirnrv output of 
low specific grav it\ albumin exists and microscopic or matroscopit 
hematuria mav be the first signs cf polvevstu disease riiiri and 
retrograde umgraphv will confirm the diagnosis liv elepicting tv pu al 
alteration m the normal configuration of the renal pelvis due to 
elongation and ilistortion of the calv<«cs 

Treatment This is mcrelv palliative Some considering the 
disease hcreolitarv advi c vicrtimsof the mnladv against procreation 
\epIirectomv for the condition is contraindieatcd Occasionallv 
the evsts mav assume such prcporticn as to can c pam or oiislrue'- 
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tiou h\ extrinsic pressure on the ureter In the^e cases puncture 
of tile nsts IS efficacious in reliesing obstruction pain and e\en 
more import int m sparing further pressure atroph\ of life sa\ing 
parenclnmi 

TUMORS OF THE KIDNEY 

Benign Tumors — Silid capsular growths are aer\ uncommon in 
children 1 lie reported cases include lipoma mjoma fibromwo 
lipoma fibroma sarcoma ami teratoma The tumors occur earlj 
in childhood w ith i high incidence among females Ihe si niptoms 
are \ ague and t\ie differentiation from other renal lesions is difficult 
e%en b% c\stoscop\ and roentgenogrnpha The growths mai be 
amenable to surgical enucleation without disturbing the kiclnei 

Mabgnant Tumors —Sarcoma inaades the kidne\ an I adrenal 
substance The operatic c mortahti is high and the ultimate prog 
nosis poor rreliminari as well as postoi^ratii e deep roentgen ra\ 
therapa is a useful adjuvant 

Malignant Embryonal Tumors —This tv pe comprises the most 
common malignant renal neoplasm Hinman and Kutzman (1<)‘’4) 
found 14 cases in 20 470 children or 1 m 2o00 B\ comparison the 
same authors noted 128 renal tumors in 47 000 adults an meidenco 
of I m 400 or six tiroes as manj as m children Nev mnv (192( ) col 
collected 14o cases of malignant tumors in children Of interest 
18 the fact that 11 of tliesc were found in fetn^ses or new born and 
approxiraateU 75 per cent were under five jears of age 

Pathology —Lesions of the renal pelv is most often of the squa 
mous-cell t\ pe are extremelv rare in children The histogenesis of 
parenchMTial tumors is a debatable subject To avoid confu'iion 
thev inav be classified as embrv onal adenomwosarcomataormixel 
tumors of Milnis 

Mitroscopicalh epiththal nests embrv onal tubules smooth or 
striated muscle fibers elastic or myxomatous tissue fat cartilage 
and bone raav all bt- visible Grossly the firm or fluctuant mass 
mav assume huge proportions and while the average v eiglit is 
111 der 5 pounds masses as heaw as 30 pounds have been reported 
'Ihe mahguanev invades adjacent structures and metastasizes cia 
tl e Iv mphatics and blood stream 

The etiologi of malignant renal tumors is just as confused as 
their pathology Trauma plavs a negligible role m their production 
Displaced Ilolffian bodv tissue aberrant mvotome and sclerotome 
tells and actual origin from embryonic tissue of the true kidnev 
(as opposed to extrarenal inclusions) represent the three mam 
etiologic hypotheses 

Symptomatology —Tumefaction in the renal area is the com 
inonest sign The mother or nurse may accidcntallv palpate the 
mass or mav note a superficial asvmmetrv of the abdomen The. 

44 
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alert pwliatncian m liis routine ph\si<nl examination im\ (livco\er 
the mass on abdominal palpation Keccnth such a findmp was 
made b\ a fellow pediatrician on routine examination of u three- 
months old child and prompt preoperatue irradiation extirpation 
of the tumor and postoperatne roentgen ra\ thcrap\ wtreinstitutwl 
The deadliness of the lesion ib best attested to b\ the fact that cicht 
months later the child was dead 

In addition to tumefaction pain due to pressure weaknetrS \oniit 
ing and least often hematuria are noted In contrast liematuria 
occurs in CO to SO per cent of adults \\ ith renal mahgnanc' Gencr- 
alh speaking the outstanding triad of sxmptoms in children is 
tumor pain and hematuria whereas in adults the “cqucnce is 
exact!} rexersed 

The clinical course m children is rapid Thetumor grows rnpidlj, 
and directK or mdirecth accounts for signs of toxemia (malai e 
diarrhea xomiting anemia weight loss and fexer) or of pressure 
(dxspnea ascites, edema of the lower extremities or sxmptomatic 
xaricocele) Examination of the abdomen max rexcal a mass 
which IS small and freelx moxable or fixed and filling the iijipcr 
abdomen with bulging flank 

Diagnosis —I his is usualtx obxious since tlie child is hroiight to 
the doctor late Ilistorx plixsical examination exstoscopx and 
urograplix xxill contribute to a final diagnosis (1 ig J17) If tlie 
appalling death rate of renal inalignancx is to lie rciluceil earlier 
diagnosi*' lb essential Persistent gastriHiitcstmal sxmptoins and 
undetermiiieil intermittent fexer max represent premomtorx signs 
while careful abdominal palpation max iintoxer earix renal tumo- 
faetion It must be emphasircd that negitixe unnalxsis dcH-s not 
rule out renal tumor In addition to the routine urologu tX4inima 
tion roentgen rax of the chest ft r p«>ssiblc metastasis should Ik. done 

Differential diagnoMs prestnts sexerd interesting problems Tlie 
urologie uixeatigation xxiil tisuallx rxclude c-ongemtal lix droiu phro i< 
px onepbrosis tuberculosis or calculus tli t a«e ( orubuicd w itli c arc- 
ful abdominal pilpition ami blotiel ctuiiits it will al o cxeliule 
liepati>-splciKmcgaiicb S litnrx txstsoftlie knlntx an ran while 
pol\ t X btii di ca t lb iisuallx bilateral ’Scurolil istoin i anil tvinw rs 
of tlie niial eapsuU or retniiieritoneal space's in ix Ixi indistingnish 
able 111 aiix ixeiit if no nietastase* arc ex idciit pre mpt siirgcrx 
is indicated 

Prognosis This is tkeitlctllx iiottr lit opiratixt imtrtalitx 
xanes from 10 to -lO per exnt Ilxiiinn (lOlC) notctl •>() ptr niit 
mortalitx m a follow up of 22 eases Onlx 2 xxen lixin,. aftir fixe 
xcars and the majontx diet! m the first \e ar Death is usii illx «liii to 
local reciirrtncc inetasta ts e'athtxia or inttreiirniit infcrtioiis 
The sole rax of hojK lies in earlier reKoguition with mir iinproxcil 
diagnostic aids and more iinixtrbil utilization of irradiation tliirai)' 
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Treatment —Surgicnl the^lp^ depend? upon the exclusion of 
inetnstitic foci ind the functioml capacitv of the opposite kidnej 
If nietistases art- undemonstnbleon ph\ sical examination and roent 
gen ra\ stiidx deep irradiation both pro and postoperatuelj is 
indicated In general renal tumors are radio sensitue and a reduc 
tion in their size makes suhseepient nephrectomy less difficult 



Fn, *>37 —ay ijms tumor chotv n«’ b za re pyelograpb c shadows and d splacen ent 
of u eteral catheter (Courtesy of Dr S R Woodruff) 

Large turners are best handicti b\ the trampentoneal apprtath 
I his affords an opportunity to hgate the renal pedicle before maiiipu 
iation of the 1 idney tluis at o ding poss ble dissemination of tumor 
tells mto the blood stream In additi m extension of the neoplasm 
into the renal t em and \ ena cat a ina\ he t isiWe c r palpable 

In cases of small tumors the lumbar route is applicable Complete 
remotal of the growth is essential for fatorable prognosis Because 
of the danger of hemorrhage botli real and potential transfusion 
should be considered as adjutant therapy 

PERINEPHRIC AND PARARENAL CONDITIONS 

Pennephne Infections —Suppuration m the perinephric space in 
chil Iren is less common than in adults Tlie infcctne agent and 
route cf infection is s miUr to tliat causing metastatic c'ortical 
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abscesses of the kidne\ (page GSo) Over 00 per cent of the cases 
are due to staphv lococci with streptococ-ci and c-olon bacilli ac- 
counting for the remainder 

The hematogenous route directiv or indirectlv nccoiints U r 
most mfections Rupture of a cortical ab cess through the renal 
capsule IS quicklv followed b\ infection of tlie perirenal fat Less 
common routes of extension are b\ wav of the kidnev liver pan 
creas duodenum appendix or pleura Trauma wath urinarv extra 
vasation into the perinephric space is also a source of infection 

Symptomatology —Fever chilla anorexia gastro-mtestinal up«ct'' 
acute loin pain or swelling or a protectivelv flexed lower extremitv 
mav lead one to suspect such an infection The urine mav be clear 
In infants the diagnosis is especialK difficult and is amv ed at often 
b\ a process of exclusion Plivsical examination mav reveal ten 
derneSs fulness or actual tumefaction m the renal area as demon 
strated bv bimanual palpation Point tenderness mav le noted 
m the costovertebral angle together with a positive percussion 
Olurphv ) sign 

Roentgenologic Findmgs Roentgenographic studies mav show a 
haziness of renal contour and obliteration of the normallv sharp 
psoas muscle outline on the affected side In addition curvature 
of the ' ertebral column awnv from the site of the lesion is frcquentlv 
noted It represents a protective mechanism just as the flow! 
thigh takes anj stretch of? the psoas muscle which underlies the 
suppurative area Aspiration with a long needle inserted in tin 
costovertebral angle has been u«ed as a diagnostic means The 
procedure is fraught with danger liecause the infection mav lie 
easilv introduced into an unaffected kidnev 

Treatment This consists of lumbar incision as for nnv kidniv 
exposure and drainage of the perirenal space If no evident pus 
pocket IS found renal decapsulation «hould he performed in the 
search for cortical abscesses 

The \drenal Glaud ami itspathologv isconsidtretl in conjumtion 
with other endocrine glands (page 73^) 

Pararenal Retropentoneal Tumors —^^hlk parietal retroixnto- 
ncal tumors do not pre perjv belong in the urologic elomain a di ig 
nosis of their existence is frequentiv made during such mv cstig ition 
rimicallv the pre ence of a large tumor in the loin or ib \( men Ms 
led to a provisional diagnosis of kidnev or adrenal tumor Pvilo 
graphic «;tudies mav reveal normal configuration of tl c urinarv 
pathwavs or secondarv displacement or distortion of the organs bv 
extra urinarv masses Calcified areas or l>onc shadows mav l>c 
discernible on the prelimmarv roentgen rav plate The-'C tum< r' 
art u uallv of connective tissue or Ivmpliatic origin Flic former 
include lipoma mvoma combinations of such ns cliondn mv-xo- 
fibronia or s-ireoma Ivmphatic tumors art iithtr clivloiis or 
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amlogotis to ?i\groma found in the cenicnl region Lnittached 
retroperitoneal tumors in'i\ lecjstic dermoid teratomatous sar 
comatous or carcinomatous Because the de% elopment and ultimate 
differentiation of male and female sex components take place retro 
pentoneaII\ gonadal or mesonephros nialdea elopment n ith \ estigial 
remains is a fertile source of such tumors Campbell (103 3) reported 
a pararenal teratoma in a child agerl six months and noted 4 
pre\ urns cases in the literature 

Symptomatology — This dcpcnils on the size of the tumor mass 
Pressure maj produce \enous stasis (aaricocele leg or \iihar 
\ancosities) backache abdominal fulness gastro intestinal upsets 
constipation or csen renal colic <lue to ureteral ilisplacement Diag 
nosis IS made li exclusion in the process of which an urologic 
miestigation is essential and \ isiiahzation of the intestinal tract 
with opaque roentgenograplnc media is optional 
Treatment The surgical approach ma> he made posteriorK h\ 
loin or aiiteriorh b\ oblique inguinal incision Iladiation ma^ 
pro\e of extreme \alue in the radio seiisitn e hmphatic tumors 
with resultant remarkable reduction in size and simplification of tl e 
aurgic il problem 

OPERATIVE TECHNIC 

Ihe usual approach for most renal surger% is b\ the lumbar 
route B\ exposing the kidnex through the loin praeticallv all 
procedures on the organ its peKis and the upper ureter can be 
performed without entering the peritoneal caMtx Such an extra 
peritoneal approach minimizes shock and the danger of peritonitis 
Ihe commoner surgical measures comprise nephrectomx resec 
tion or heinmephrectom} decapsulation nephropexx nephrotomy 
or nephrostoim pxelotomx and p\eloplast\ 

Certain necessarx preliminaries must be considered prior to actual 
incision 1 or children the anesthesia of choice is ether preceded 
bx atropine sulphate grain 1 xpodermicalh In older subjects 
nitrous oxide or ethjlene max be substituted The preparation 
( f the optratix e field is optional some using 3 o iodine 5 per cent 
picric acid solution or 2 per cent inercurochrome in acetone 

Kidney Posture —Of utmost importance is the position of the 
patient Since the kidnex is to be exposwl bj mcision m the ilio 
costal space maximum advantage of the limited space axailable is 
essential To this end the patient is placed in a lateral position 
and the gap betw een the lower costal margin and iliac crest exagger 
ated bv elex ation of a special kidnex rest breaking the table or bv 
use of stntegicallx placed sand bags Failure to attend to this 
apparentlj insignificant detail represents the difference between 
ideal renal exposure and working conditions and constant operatixe 
difficulties 
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The Approach — Lumlnr mci ion k rmdc to evtend from the 
junction (f the erector spin's muscle with the hst nb downnnrd 
and outv.ard in hocke\ stick fashion to a point 1 inch ilwse the 
anterior superior line spine Some operators prefer a trinsieiNC 
incision starting at the costoiertebml angle and exteiKling antcnorli 
in the direction of the nmhihcus The direction and extent of the 
operatne exposure mil depend on the pathologi at liand and it» 
location 

Has ing made the skin incision superficial fat and fascia are inci etl 
and then in turn latissiraiis dorsi external and internal oblique 
muscles and trans\ ersalis fascia \t this depth the ileoln-pogastnc 
and ileoingumal nerxcs traserse the parts and require retraction 
and presen ation The exposed pararenal fat js then cut and the 
perinephric space entered The qiiadratiis himboriim mu cle ma\ 
be nartialK cut or retracted Sufficient ssorkins soace is essential 
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mtioii of accessory \essels ind respect for the \'iscular pedicle 
Perirenal adhesions or a short pedicle im\ make the technical 
procedure someN\hat more difficult 
Resection or Hemmephrectomy — This raa\ be indicated for 
localized suppuration c\stic disease calculus or in\ol\ement of 
one segment of a double or horseshot. kidner Alobilization haaing 
leeii effected temporary aasciilar compression of the pedicle bj 
the assistants fingers or a mbber-cor ered clamp will minimize 
bleeding uhen the kidnej substance is incised Ha\iiig resected 
hemostasis is carrieil out b\ using mattress sutures buffered uith 
fat pads obtained from the subcutaneous or perirenal areas Muscle 
Is an excellent hemostatic when ticil ui the incised area bj sutures 
Decapsulation —The procedure is performed b\ m iktng a small 
incision in the posterior capsular aspect of the com border of the 
kidne\ Passage if a grooxed director under the capsule toward 
each pole and cutting the freeil capsule oxer it minimizes trauma 
and bleeding ^^lth thumb forceps or gauze the capsule can then 
be gentlx stripped as desired The procedure is useful as a pre 
liminarx to nephropew as xxell as to expose cortical suppurative 
lesions At one time decapsulation xxas done frequentl> m ca es 
of nephritis but has since been discarded as a therapeutic measure 
Nephropeicy —Tins entails fixation of the kidnex at a suitable 
level to correct undue mobihtx of the structure kmkmg of the 
ureter and to promote drainage from the renal pelvis Complete 
mobilization of the kidnex and partial decapsulation to provide a 
raw area for adherence m a new beil constitute important steps 
lixation is secured bj taking three mattress sutures through the 
upper middle and lower portions of the renal parenclmna to anclior 
the organ witbm an area corresponding to the eleventh nb above 
and the costal margin below 

Nephrotomy Incision through the renal substance permits of 
ex-ploration of the parenchv raa or pelv is and thus avoids pj elotomv 
Calculi lodged in the kidnex proper or m the pelvis max be remov ed 
in tins wa> ^ascula^ pedicle compression during tins procedure 
XV ill save exce-ssive blood loss and I cep the operative field relativelv 
drj In cases where drainage is ilesircd subsequent to the above 
steps or for relief of long standing obstruction m the kidnex a soft 
rubber catheter maj be inserted into the pelvis through tlie nephrot 
omv wound and drawn out through the lumbar incision Such a 
procedure has saved mam kidnevs which with prolonged drainage 
returned to a reasonable functional eapacitv 

Pyelotomy —Incision into the renal pelvis is usuallv made on tlie 
posterior aspect in the performance of ptlv lohthotomj The ureter 
and pelvis lie postenor to the vahcular ped cle and this anatom c 
fact is the basis for such an approach Ihc opening is made in the 
long axis of the tubular stnicture radiating from the hilum of tie 
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kuliwN Its Size tlepeiwU upon the proportion'^ of tlic cilcnUi^ 
Such in opening mi% be u eti to insert a cliinp tliroiigh the rtml 
substance awl to <lra^ a soft rubber citUcter into the ptUis from 
nithout m order to accomplish nephrostomi dnimge 
Two anchor sutures mas be taken in the pelvis prior to mtision 
or having incised the pelvis the edges miv Ik. grisjied with \nib 
clamps Curved forceps with suitable dentate Jlw^ un u^ed to 
piss through the pvelotomv wound to grisp the stones Ocvision 
illv digital palpation inav be necessirv or advtsalile for liKihzation 
of an elusive calculus or as a final check on its ab'>in« Some 
urologists leave the pvelotomv wound open fvvor one or mon 
sutures for loose apposition of the cut edges to promote healing b\ 
continuitv and to avoid postoperative deformitv Suitable elninnge 
IS essential in closing the lumbar incision because of veepige of nnne 
One or two Penrose drams to the pvelotomv site siifOce and duniM 
be left m until there is definite evidence of cessation of tirmarv 
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kiflnc} Since tliat time the anterior 'ipproadi for such cases lias 
been ad\ocate<l and practised ba mam surgeons Some urologists 
ftel tliat ample e'cposurL and minimal manipulation can be obtained 
bj a trans\erse lom incision Others avoid the procediu-c because 
of their imfamiliaritN with and lack of tements to do aurgerv in 
the upper abdomen 

^ long upper rectus muscle incision is nsuallj made and onls m 
rare instances is it nectssarv to make an additional right angled 
eviension to the wound After the peritoneal ta\it\ is entered the 
renal tumefaction is exposed bv packing off the intestines borne 
operators incise the postenor parietal peritoneum directK ov erh mg 
the mass hetween small intestine (duodenum or jejunum) and colon 
(ascending or descending) and come directh upon the kidnev and 
Its pedicle Others favor incision of the peritoneum in the lateral 
lumbar gutter with medial mobilization of the colon The result 
affords excellent exposure of the vascular pedicle, which is. ligated 
earl\, and the tumor mass is removed with ns much perirenal iat 
fasen (Gcrota s capsule) areolar tissue and ureter as mav be deemed 
necessarv Tlie renal bed mav be cxtremcl% xascular and careful 
hemostasis is essential 1 he posterior peritoneal leaf is thin sutured 
tightly and drainage effected bj stab incision in the flank Tumors 
of the adrenal mav be exposed and removerl in a similar manner the 
Kidnev being retracted downwawl during the operation 
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THE URETER 

ANOMALIES OF THE URETER 

^I\LF()RJt\TIO^s of the ureter while numerous assume clinical 
vi^infidnce «nl\ w hen ohbtnittion stasis infection or incontinciKt 
occurs 

Duplication of the Ureter — \hnormaI bplittmg of tlie uretiril bud 
rna\ pne n t to incrmplcte or complete duplication and multiple 
ureter) man\ as sl\ ureters have been reportwl m out mb 
\ idual Multiple ureteral orifices are frequent co-findinc> and inav 
be located m or about the \esical trigone or cctopieallv in tiu 
bladder urethra genital or intestinal tract ( ongcnital nUtntn^^ 
m the form of the ureter are piwluctne of serious !e ions in the 
(luld Ureteral valTes or aalve'Iike spurs result m iinprcper dram 
age High insertion of the ureter into the nnal pcl\ is octasi >na!I\ 
creates a ^al\e-llke spur which b% its interference with the norma! 
emptMng of the pehis ma\ necessitate rt'Cttion with rcimplanta 
ti( n of the uater at the mo t dependent point of the pcl\ is I ntsir 
reeled a progressne hNdro- or paonephro is max e\entiiate I’re- 
sumptn e diagnosis can lie made b% retrograde urograpln Correc- 
tion of the condition depends upon opcratix e findings \ephrt>i)C'C\ 
max be indicated in issociation with an uretero-pthic plastic pro- 
cedure Rarelx is iicphrectomx necessars or indieatcd unless mi rc 
con t rx atix c means are inapplicable 

Constriction of the Ureter —Constriction max result from a x am tx 
of Ic'ioii bpistic narrowings dut to inllammatiou or mcchanic-al 
irritation art often difiiadt to differentiate from an actual organic 
legion Serial roentgenograplix or repetition on difft rent dax s max 
assist in accurate diagno is 

Redundant mucosa cf rmbrxonic origin max b\ pnulucing i 
xaixe effect can e obstnictixe lixdromphrosis hctopii of tlu 
kidiux in association with abnormallx placcil urtttrs max pn*- 
<b po c to tf rsion c r kinking of the ureter with sub^etpiciit ob trlic- 
tion bimilarix elongation and tonicitx resulting fn m long stati 1 
mg obstruction or infection mn\ produce niimeroiH iinttral kmks 

Partial Atresia —Fartial atresia of the ureter imlopoiidint of 
mfection repre-ents a eniiginital nmnialx ooinimrn! le to <uich Ics 
(fos) 
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ions m tlie biliin intestinal or lower unnarj tracts Sites of pre 
dilection are at tlit urctero \ tsic il and urttero pel\ ic junctures and 
less coinmonit in the mtcraening ureteral segment 
Chnicalh such conditions maa be cliaracterue I b\ d ill or colic! \ 
pains riflex gastro intestinal svmptoms palpable abdominal mass 
or persistent p\uria Pathologicalh the process simulates that of 
an obstnictne uropatln (Set page 040) n\droureter is soon 
augmented b\ Indronephrosis “Ihe closer the obstruction to the 
kidnev the earlier does In dronephrosis occur and the greater the 
parenclninal damage 

Stricture of the TTretero pelvic Juncture mat be due to intrinsic 
congenital narrowing or to extrinsic constriction from aberrant 
lowerpoletessels Thistopichasalreadt been discussed in connection 
with renal anomalies The roentgen rat is an mtaluable ai 1 in the 
localization and mterpixtation of the cause and effect of such lesions 
Intratenous urographt mat reteal a large Indronephrotic pelt is 
rcprc‘'cntingapparciitli trapped contrast media Retrograde pt elt g 
rapht will further confirm the degree of olistruction and titidlj 
depict the actual constriction and filling defect in the si atlow cast 
bt the instilled radiopaque substance 
Trcafiieni —Treatment depends upon the functional capacitt of 
the mtolted kidnet and also of its mate Nephro^tomt drainage 
mat be instituted iramediatcit and the obstructing bands or tessols 
cut with or Without plastic repair of the uretero peltic roalforma 
tion Strictures of the bodt of the ureter arc uncoTninon and are 
most often associated with ureteritis or periureteritis and should be 
consertatitelj treated b\ repeated dilatation 
ibenawt Pelvic Vessels crossing tliat portion of the ureter 1\ mg 
letween the brim of the bon> jiehis and its termination m the 
bladder inai produce marked constriction (Fig 238 ) S ich ex 
tnnsic causes must be removed bv resection and ligation of the 
bauds 

Meifaloureter independent of mechanical obstruction or neuro- 
genic lesion is occasionally seen (I igs 239 to 243 ) The patho- 
genesis of the con litioii is not clear Embrvologic malformation 
primarv achalasia of the ureterovesical onfee with reflux and 
infection without visible obstruction Ime been I cld accountable 
for the condition bv various observers 

Diagnosis is evident on cvstiscopv and retrograde pvelographv 
\ niechan cal ( r neurogenic lesion should be excludeil before coii 
sideriiig the ureterectasis as a primarv disease irealment mav be 
unncccssarv or mav involve periodic lavage of the upper urinarv 
tract III extreme cases of infection uretero neplirectomv maj I e 
wecessarv 

Lesions of the Ureteral Onfice ore few in children Intranuinl 
stenosis occurs infrequentlv but its earlv recognition is essential to 
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'•p'lre tlic ki«lnc% from prulf»np«l Inck previtire rccxiitK ol>- 
scr\e(l ''Uch in insttince m a four months old child who nufortvi- 
intih Ind n huge p\nureUr anil p\ontplirosis nho\c tliL {wint of 
coiibtrJction and an nliscnce of the opposite kidne\ (I igs 242 and 
24 i ) Repeated and progresssne dilatation of the sten()>cd portion 
of the ureter is mdicate<l 

Ureterocele is often av>otiatc<l with stenosis of the ureteril orific'e 
The patliologic picture nottal on CAstoscopv is that of hallooning 
of the \csico-urctcral ranciv'a true Iieraiation or csbt formation 
Treatment incliulcs puncturing 




40 — Cjitfigram of aimc chid r« Ued n Fio '*41 — Rctrogiude pyelogram 

< pyelography due to urete ol achalas a ca.e show ng extent of obatnic o 

due to intramural ureteral cone ct on 
tolcft of u eterrepreaentabar um n 1 
colostomy segment 



Tio 24“’ — Roentgen ray taken ten ounutea after p e nous pjclogram ho» ng 
rea duum of eont ast med nm and clear del neat on of conslr cted ureter 
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tube in the letnile Xo urogenital structure is exempt from anoma- 
lous implantation of the ureter and not infrequenth the bhclder, 
urachus, intestines or rectum mark the alierrant termination of the 
ureter 

From a clinical standpoint, the ureteral orifice raa\ be so placed 
as to cause no sx mptoms and be noted onh at aiitopsv , or infection 
or ex ident unnarx obstruction max occur as a cotnphcatms: factor 
Thom in his <5eries of 178 cases, reported IW a*»sociatecl abnonnali- 



Fig — PosXmotretsv «ai&« r&sc 

kidney and p>oureter due to congenital stneture oI the ureter Despite alienee of 
left kidne} a Dormol adrcual was present 

ties of the upper urinarx tract The absmee of sx mptoms aecoimts 
forthe relatixeh loa clinical incidence in the male Lreteral ectofin 
in the female is frequenth below the x esical sphincter in the urethra 
or xaginal xault thus giving ri'^e to pemstent urinarx incontinence 
In children ineontmence associatetl with ectopic ureteral orifices 
has been occasionalh mistaken for simple enuresis Careful urologm 
stud\ Is neec>sarv to prove the fallaev of such a iliagno'i' ‘ 
clinical diagno-is of per-istent pvuria led Camplwll (103<) to di- 
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do e tttopic ureteral onfites in 7 cases folIo\\ing complete urologic 
inNcstipatum 

DnpnoMS is made bj intraAenous injection of indigo-carmino 
and noting its appearance from a source other than m the \oide<I 
(r catletcri^ed urine b\ excretorc and retrograde urograpin and 
b\ c\sU scop\ The nature of the anomah and the extent of dam 
age creatcil b\ it is thus defined Treatment depemls on the nature 
of the lesion di\crsion of the ahnonml unoar' stream and eradic-a 
tiori of lesions secondar\ to the anomah 

INJURIES OF THE URETER 

Injuries t f the ureter seldom occur due to the protected po ition 
of the structure In st\ere trauma to the kidne\ a^•uIsIon of tJie 
aascular pedicle ma\ also include se\erancc of the ureter at the 
uretcro-peh ic juncture Operatne injuries are uncommon due to 
\T\?iec\\ieTwi\ ou tiie vkte\« m Vz\\\z swtrmv 

m women contribute especialh to such mishaps ligation or seser 
auce occurring during the course o( h^sterectom^ or adnexal opera 
tive interference Perforation of the ureter b' a ureteral catheter 
or bougie ma\ occur following use of too rigid instrument's or failure 
to respect inflarainator) or congenital points of obstruction The 
complication mas pass unnotic^ or manifest itself bs periureteral 
extras asation of urine and suppuration Suitable drainage should 
Vie matitutesl at once although mild cases mas regress withoutactise 
treatment 

Obfirucitons (page (140) Infcclions (page and Lxihrasts 

(page 066) of the ureter base been considered as* urologic diseases 
and not dissociated as entities unrelated to similar lesions in the 
kulnes abose or the bladder and urethra below 

TUMORS OF THE URETER 

rumors of the ureter and renal pels is are of such nrih as to 
s arrant onlv mention of the condition for the sake of completeness 
m considering their place in pe<liatric urologs Papilloma ms oma 
fibroma and carcinoma base been reported in adults Diagnosis 
at best is difficult and nece sitates careful c^stoscopi and retro 
grade p%elograph\ Surgerv depends upon the nature and extent 
of the neoplasm and should alwaxs be coinpleteh radical 

OPERATIONS ON THE URETER 

OperaiiTc Tec) me — Sui^ical approach to the ureter \aries with 
the location of the pathologic lesion Operations upon the child s 
ureter are infrequent but ma\ include ureterotomx urctcrcctoinx 
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tures maj be '?e\ercfl and the ureter freed of constrictions i;\en 
lateral anastomosis of duplicated ureters one of which is obstructed 
or lias an ectopic orifice has been reported 
Trai^plaiitation —Transplantation of the ureter to the bowel or 
skill (iireterostoinv) is, performed as a step m the surgical repair of 
extrophj of the bladder The procedure is a formidable one and 
to Robert C CofTev lielongs the credit for its introduction and per 
fection C H Maso alters lumiss Iahe\ Higgins and others 
lia\ t descnl ed modifications of the technic in recent i ears 
Exposure of the ureters and their implantation into the recto- 
sigmoid IS effected transperitonealU Lahex (I93 j) described an 
c^traperitoneal approach \ftcr the ureter is isolated and inobil zed 
irrespectn e of the methoil of exposure a trougli is made in the \i all 
( f the sigmoid h\ incision along one of the longitudinal bai ds This 
forms a diagonal bctl for the ureter and a puncture wound m the 
mucous membrane at the lower end of this incision permits intro 
duction of the sc\ ered ureter into the intestinal lumen and creates 
a mechanical barrier to the reflux of liquid feces and gas into the 
ureter The necrosing stitch operation of Higgins defers imme 
diate sexcrance of the ureter unt I a fistula has been produced 
between the ureter and intestinal lumen Once this is established 
as noted bj intraxenous urograplix or the appearance of indigo 
carmine m tlie sto il the ureters maj be sex ered and cvstectomi 
performed 


THE BLADDER 

ANOMALIES OF THE BLADDER 

llie bladder max be totallj absent with the ureters opening 
externallx or into the uretJira Extremely small (hjpoplastic) or 
giant bladders (1 x perplnslic) represent rare occurrences Double 
blaldcr is extremelv rire although numerous instances of loculi 
tion septum formation or dixcrticula haxe been mis nterpreted as 
such Hie condition is nsuallx one of a senes of associated defects 
and due to the absence of svmptoms warrants no further attention 

HERNIA OF THE BLADDER WALL 

This maj occur m association witli inguinal femoral or obturator 
liernue Hie commonest txpeis that found with congenital inguinal 
hernia At the operating table the hernia of the bladder max be 
the onlj organ mxohed or it mav le attendeil bj omental or 
intestinal protrusions Of anatomic significance is the fact that the 
hernia of the 1 ladder comes directlx through the external ring and 
lies methal to the deep epigastric \e^K and depending on the 
segment is or is lu t cox ered with ptntoneum 
45 
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of the iiiph\ SIS w ith dnst'isis of the Teetj ratiscles and frequenth 
ingumal hernite (Fig 244) Associated anomalies maj include 
spina bifida bare-Iip or club foot In the male epispadias and 
a riidimentar\ penis are the rule Tvhde in the female the clitoris is 
di\ icled and the labia minora are separated anteriorh thus exposing 
the \aginal opening 

Prognosis — This depends on tlie disposition of the case L n 
treated the patient pursues a troI\ tragic existence The exposed 
\esical mucosa becomes excoriate<l and bleeds readilv Phosphatic 
incrustations ina\ be deposited and se\eral instances of malignancy 



in the cbronicallv irritated mucosa have been reported Ascending 
infection represents the most serious hurdle that the victim has 
to surmount and about 60 per cent succumb before the age of ten 
Walters (1932) summarizmg the results of 7G cases at the Mavo 
Clinic m whom cvstectomv was performed with transplantation of 
the ureters into the recto sigmoid reported a 3 9 per cent opera 
ti\e mortalitv Fiftv nine of these cases were traced and known to 
be alive The fate of the remaining 17 is problematical Of the 
59 living 27 have passed the fifth postoperatn e vear and 13 have 
In ed ten \ ears TJnrtv or 50 per cent ha\ e no e\ idence of renal 
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infection Such results which appear sporadically add hope for 
what was once a forelorn affliction 

Treatment Treatment of ev»troph\ of the bladder is surgical 
In the past numerous plastic operations were debased to re-form 
the bladder as a true \ascus ■Ma^dl tried transplantation of tlie 
trigone into the rectum but the results were poor A more logical 
procedure was de\ eloped by Coffe\ to diiert the urinaiw stream 
b\ transplantation of the lu-eters into the sigmoid w ith subsequent 
plastic surgery on the genitalia This is follow e<I b\ remo\al of 
the bladder and repair of the abdominal wall defect The procedure 
wall be described in the section dealing with Operati\ e Technic 
Transplantation of the ureter into the bowel either after the 
method of Coffee or as modified b\ indivadual operators is now 
unnersalK accepted and has pro\en efficacious The principal 
danger of such a procedure lies in the de^elopment of peritonitis 
subsequent to the transplant To obviate tins Lahev (193o) has 
advocated an cTtrapentoneal implantation Having passed the 
immediate postoperative stage an everpresent hazard is the 
development of an ascending ureteral infection and ultimate renal 
insufficiencv 

THE URACHUS 

This eiubrvonal remnant of the allantois-vesical relation liip is 
occasionalh the seat of anomalv or infection It is considered at 
this point because of its intimate connection with the bladder Nor 
mallv the epithelial canal of the urachus is incompleteh obliteratcfl 
but the presence of the valve of A\utz prevents anv regurgitation 
of urine However if obstruction at the vesical neck or urethra 
creates sufficient intravesical hvdrostatic pressure the normdlli 
obliterated canal mav become patent and an umbilical urmarv 
fistula result In fact such an occurrence prov ed to be a hfe-sav ing 
measure m several cases with complete atresia of the urethra 
where no other path existevl for the excretion of urine 
Fistul® \t times the urachus remains patent pro<lucing a true 
ordmarv fistula It mav be patent onlv at its umbilical end w ith 
a constant or intermittent draining sinus frequentlv secondarilv 
infected and occasionalh leading to umbilical granuloma Dis- 
tinction should be made between it and a patent omphalomesen- 
teric duct with fecal fistula \ patent uradius on the vesical side 
mav simulate a diverticulum and is 'subject to the same complica 
tions—tumor stone or infection \n unexp!aine<I pvaina mav 
find Its origin m the intermittent evacuation of such a sacculation 
Cysts Lrachal evsts result from the iiersistcnce of secreting 
epitbehaj cells The result mav be a small tumor mass situated 
just below the umbilicus A east containing 20 liters was reported 
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b> Almquist (1930) Tlie contained fluid max be clear jelloxv as 
m a h\<Iroce!e, bloods, or frankls punilent 

Diagnosis —The diagnosis of urachal lesions is made from plix sical 
evammation, c;\ stograplis and cxstoscop.x The finding of an 
umbilical or mfra-umbilical tumor with or xxithout umbilical drain- 
age should make one suspicious Its superficial location and rela- 
tion to the bladder, determined b% csstoscopx and cx&tographj, 
confirm the diagnosis 

Treatment —This usuallx necessitates excision of the sinus or 
exst Occasionallx, use of a sclerotic agent max produce perma- 
nent obliteration In the presence of infection, incision and drain- 
age should suffice and excision l>e deferred until a later date In 
effecting excision of the sinus or exst, tlie injection of a dxe such 
as inethxlene blue is a distinct aid in delineating the extent of tJie 
tract In the operative approach, 4 a mid-hne hxpogastric incision 
can be used, encircling the umbilicus and when necessarx , splitting 
the rccti to exTiose the dome of the bladder The latter max be 
distended for easier identification Usuallx the umbilicus is ex- 
cised and one should not hesitate to follow the tract down to the 
bladder, open the latter and excise the inxolxed area of the wall 
The bladder wall can then be closed, leaving an indwelling urethral 
catiieter in place, with suitable perivesical space drainage 

INJURIES OF THE BLADDER 

In the child, the bladderhcs high in the pelxisand when distended 
assumes almost the position of an intrapentoneal organ The ten 
dtoex of cViiWren at plax to distegaid the call of Mature wotd abso- 
lutelx necessarx makes tlie xiscus a vulnerable site for direct or 
indirect blows A fall, kick or crushing injurj involving the hxpo- 
gastric area maj easilx result in severe injurx to the bladder The 
increase m vehicular traffic accidents in recent jears makes such 
occurrences more common 

Pathology —Trauma maj result in contusion of the bladder wall, 
or rupture of the organ either intra- or extraperitoneallx The 
raptwe max be ■meoTopfete xvAb 4ow seepage of wrvoe followed bs 
sudden onset of s\ mptoras, or it max be marked with considerable 
perivesical extravasation 

Symptomatology —One maj find xarj,ing degrees of shock, local 
pain, inability to m-inate, hematuria, lower abdominal rigiditj or 
evidence of perivesical extravasation 

Diagnosis —This maj be made by careful phj sical examination, 
including rectal palpation, and the judicious use of the urethral 
catheter If no urine is obtained by catheterization, a few ounces 
of warm bone acid may be instilled Its failure to return confirms 
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atwl b\ roentgen r^^ others ire not radiopaque hence stoscopic 
examination ma\ be required to make the diagnosis 

Treatment —This in\o!\es the rttnoval of the foreign bod\ and 
clearance of anj infection that deaeloped secondanh The latter 
usualh responds quickh to ordinan measures once the offending 
agent is remo\ed Mam of the objects can be remo\ed through 
the stoscope using a lleMble fomgia bodx forceps or snare The 
ingenuitv of the urologist is tested m coping with such problems 
\\ here the object is small enough to pass tUrougli the c\ stQ^CQplC 
shcatli the follow mg procedure has serveil u& on numerous occasions 
With the instrument in the bladder the latter is well distended 
with irrigating fluid and the distal e\e of the c\stoscope is so 
shifte<l as to he directh o\er anil in line with the object \ sud 
den release of the \ esical lluid In rcmo\al of the telescope fn m the 
sheath will often forte the object forwanl through the instrument 
Wlien the object is candle wax it max be disintegrated bv usmg 
a sohent such as gasolene or carbontctrachlonde (with caution) 
for X esical instillation Occasionallx the size nature or location of 
the foreign bodx mav make an open operation the safest and most 
(onserxatne therapeutic methofl This is true particularh when 
severe cvstitis often phlegmonous or incrustation of the object 
with phosphatic salts lias occurred Suprapubic evstostomv is 
easiU performed the object is removed and teinporarv drainage 
afforded 

OBSTRUCTIVE UROPATHY 

Obstructive uropathv as it concerns the child s bladder has 
alreadv been presented (page f>4( ) Of special significance apart 
from organic mechanical lesions sucli as fibrosis and contracture 
of the V esical neck hvpertrophv of the trigone hvperphstic mucosal 
folds or diverticulum is the problem of neurogenic vesical dvs 
function (Fig 245) It will be dealt with in a separate considera 
tion of neurogenic lesions of the urman tract (page 73(5) 

"Manx of the x esical neck contractures ma^ be successfullv 
treated bv repeated progressive urethral dilatation mth bougies 
Transurethral fulguration or resection of obstructing tissue has 
been effective in numerous instances while occasionallv open 
operation with excision of a wedge of tissue from the sphincter 
floor max be necessarv 

ctshtis 

Infections of the bladder are praeticaliv alwavs secondarv to 
upper or lower urinary tract suppuration The bladder in its mid 
position 13 readih infected as a result The subject has been 
presented in the general consideration of urmarv tract infections 
(page 049) 
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VESICAL UTHIASIS 

\ esical litliiasis, a relati% eh common ju\ enile lesion, is one phase 
of urolithiasis and as such is included in a comprchensn e approach 
to the disease (page 6GG) 



Fio 345 — Duteoded bladder due to bvperpbistic vesical nerL chansee ir> a irtrl aged 

TUMORS OF THE BLADDER 

Their occurrence is \erv rare in childhood Deining (1924) in a 
sun e\ of pritnar\ > esical neopla'^ins in the first decade of life as 
“^een b% \anous American workers from 1912 to 1923 noted 3 
infantile cases in over 2800 m all age groups Beer (1930) found no 
children m a •'eries of 500 personal ci"^ of bladder tumor Rab-'On 
(1935), in an exhau>.tiic sur\e\ of the literature on bladder sar 
coma found 42 cases m the first decade of life in a total of 202 
collected cases He observed a high incidence of teratomatous 
growths in children "Males were afflicted three times as often as 
females 31 cases occurrmg in bo\s nnd 11 in girls 

Pathology — Mith the exception of the more common poh-pi or 
papillomata most of the growths are malignant and occur in tlie 
first fi\e lears of life Sarcoma is more common than carcinoma 
while mstances of m\-^oma, rhabdomaoma and fibroma ha\e been 
reported The site of the lesion is often trigonal with e\ idence of 
obstruction to the urmarj flow In females, the growth roa^\ 
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'ippeir at the external urethral meatus Infection is a frequent 
aeconchr\ complication 

Symptomatology —Pam hematuria or tirimia d\sfuiiction as 
mamfesteci b\ frequenc\ (Ksuria urgenc\ or tenesmus ma\ be 
present Obstruction to the outflow of urine is common m ith neo 
plasms m and about the sphincter and tngone A tumor mass maj 
be \isible or palpable as an initial sign 

Treatment — This depends for its success on eath diagnosis w ith 
coordinated use of roentgen ra\ or radium theraps electrocauterv 
and the surgeon s scalpel Tlie tumefaction ma\ be first ap- 
proached t\ btoscopicalh using high frequenci current with deep 
roentgen ra\ or radium as adjuannt measures Open operation and 
radical trans\esical fulguration with or without resection of the 
bladder wall should not he delaie<l since herein lies the onl\ salvation 
of the victim whose future at best is none too bright 

OPERATIONS ON THE BLADDER 

Becatisc of the relativeK high position of the bladder in children 
surgical approach to it is simple \Mien distended with fluid as a 
prelunimrv to its operativ e ex-posure the organ practicallv assumes 
an mtra abdominal position Ihe various operations upon the 
bladder comprise suprapubic cv stostomv <liverticiilectomv resee 
tion— subtotal or total plastic operations for extrophv and opera 
tive e\ stoscopv 

Ini alation anesthesia or for short procedures evipal is iistnll) 
used The patient is placed in the Trendelenburg position to 
facilitate an extnpentonea! approach bv gravitation of the abdom 
inal contents avvav from the operative field A vertical hvpogastric 
mcision vs made betw een the umbilicus an<l svmphv sia its low ermost 
extent being at least one fingers breadth above the svmphv sis to 
preclude anv secondarv osteomv elitic infection of the pubic bone 
ihe extent if the incision depends on the nature of the operation 
If simple diversion of the tinnarv stream is desired little more than 
astabwound isnccessarv whereas for resection of the bladder wide 
mobilization of the structure must be effected 

The skin incision is deepened through the subcutaneous fat and 
fascia anterior rectus sheath the rectus muscle retracted or bluntlv 
split and the ptrivesical space exposed Blunt dissection will 
rev eal the bladder which has been previouslv distended with saline 
boric acid or metapheii 1 to '’oOO The bladder wall is readilv 
identified bv its v enous plexus The peritoneal reflection is pushed 
back from the bladder wall but opening it during the process of 
mobilization is of no consequence if the injiirv is recognized and 
sutured at the tune 

An especialh simple evstostomj mav be affected b^ using a small 



Pjb 24G Postmortom uroeram of a ch il witb cotnpitte atres a of the buU ou 
u cth a «ho 1 «d onl} tno hours Note cst cmc degree of d Jatat oa or ginatmg 
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Fia 247 —Autopsy spec men of simo case Note sue of ureters and c eumfe ence 
of isternal sphincter 
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from the icrumontanum to the c^emil sphincter or postenorh to 
the internal sphincter The anomnlv ma\ assume the appearance 
of a fineh perforated diaphragm of the ins t\-pe 
Prognosis —One should beguardedmdetemiining the approximate 
hfe-e\pectanc\ of these patients It is directlv proportional to the 
extent of renal damage nhich in turn is dependent on the degree 
and duration of the obstructs e nropathi Lsuallv the child presents 
himself for treatment nhcn pathologic changes are so adianced as 
to reflect themsehes cnnstitutionaII\ Decompression of the o\er 



Flo ’’48 — Retrograde urogram ehow ng marked obstruct ve phenomenon n a 
boy w th poster or urethral val es Note (iianel shaped urethro-ves cal shadow 
(Courtesy ol Dr S R ^ oodrutf ) 


distended bladder and relief of obstruction produces transiton if 
not permanent improvement The kidnevs hav e displaj ed unusual 
recuperative poners in sucli cases 
Treatment —The child afHitted v ith obstnictive urethral valves 
presents the same therapeutic problem as a victim of prostatism 
Prelimmarv drainage either bv an urethral induelling catheter or 
suprapubic evstostomv is followed bv cvstoscopv at a later date 
after stabilization of the tract has occurred It is dangerous to 
undertake immediate operative correction leforc estabhsliing renal 
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bahnce measurmp the degree of nitrogenous retention in the blood, 
and combating azotemia 

Transurethral instrumentation suffices, in min\ cases 1 ulgurn- 
tion or cutting mai be done n ith the electrotome ^ oung has iisei 1 
his punch instrument on •5e\eral cases Occasiomlh the supra 
pubic or perineal approach mai be undertaken 

Hypertrophy of the Verumontanum —Tins pre'.ents a similar 
picture to that of posterior urethral lahea and must be differcnti 
ated from the latter condition (hig 249) Bugbec and Wollstein 
(1923) rcportetl a senes of 8 children with bilateral dilatation of the 
ureters 7 of uhom had hiTiertrophied aerus uithout an^ demon- 



Tia 219 — Urcthro-cyslograpbjc deImPat oq of hypprtrophied verumontanum uhich 
caused partial urinary ohalnict on in a hoj aged Eve years 


strahle bands or lahes The age range was from three oveek*? to 
three and a half \ears uitli autops\ records in 7 Sections of the 
\cru showed normal anatomic configuration with hipertropln Vn 
interesting abscr\ation was the dilatation of the urethra aboac the 
\eru so that the fatter almost lakes an intraicsical position, much 
as median prostatic hspcrtropln produces The sNoiiptonis and 
patholog\ are similar to the condition found ui posterior aalmlar 
disease and the principles of treatment are likewise the same, with 
fulguntion or resection of the obstructing mound of tissue 
Congenital Diverticula Cysts or Pouches —These art rirt and 
ma\ ari'^e from the urethral wall from anomalous ducts or from 
paraurethnl glands The^ assume clinical significance onh when 
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the\ become mfectecl, the site of calculus formitmu or creite an 
obstruction Kretsclimer (1930) reported a case of urethral diver- 
ticulum aiul collected 20 instances from the literature Diagnosis 
inai be nnde on inspection when a soft cvstic tumefaction lies on 
the ventral aspect of the urethral channel Urethrograpln aids in 
delineating the exact site and extent of the pouch Excision of the 
sac IS often indicated and necessary 
Anomalous urethral channels \ar.\ from complete duplication to 
accessory channels Our chief concern lies «itli hvpospadias and 
epispadias 

Hypospadias —The condition represents an arrested stage of 
urethral (lev clopinent, w ith the urethra opening on the v entral aspect 
of the penis This failure in the union of the genital folds m tJie 
male is an expression of herraaphroditic tendencies In the female, 
a rare finding is tliat of a vaginal urethra, frequentl.i termeil hvpo- 
spadias The condition is often associatwl uitli other vaginal or 
vesical sphincter detects which require no attention unless sphinc- 
tenc control is impaired, or childbirth results m complications at a 
later date 

In tlie male, the condition has been found approximatelv once m 
350 cases on routine examination The common tv’pes of tlie condi- 
tion arc baWiutic or glandar, penile and peno- or permeo-scrotal 
Balamtic Type —In this simplest variety the urethral opening 
lies in a line usually marked b\ the frciium The site of the normal 
meatus is genernlli denoted by a dimpling of the glans, which is 
somewhat flattened in contour The prepuce takes on the con- 
formation of a hood above the glans Treatment of these first- 
degree malfoiraationa can uswalls be omitted, since wrvnary fiinctiou 
and procreation are unimpaired by the defect 

The Pemle Type —This second-degree hvpospadias is character 
ized by tlie appearance of the meatus anvwliere along the \ entral 
aspect of the shaft 'Ihere is usually a dowaiward curv ature of the 
penis and a folding of the lateral tissue so as to simulate two labia 
In extreme cases, especially those bordering on the peno scrotal 
type, one must distinguish between hypospadias and hermaphrod 
ism A groove usually extends forward from the meatus to mark 
tlie path normally trai erseil b\ the urethra 
Peno scrotal and Perineo scrotal Types — These are more exag- 
gerated degrees of tlie anomalv Unilescended testes are occa- 
sional concomitant findings 

Treatment — The penile and peno scrotal defonnities require 
surgery Apart from the mental aspect of the apparent deficiency 
is that of creating a normally functioning organ Operatiie meas- 
ures should not be undertaken until after the fourth j ear of lift 
Even then it isprobablv wiser to wait until some degree of coopera- 
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tion cm he nttimed since *it liest the <)pcnti\e repnir ii delicnte 
md much depends on keepinp the field clein dr\ nml untouchef! 

Operative Technic The principle!i include (1) The correction 
of the penile deformit\ md (2) reconstruction of the urethra 
\ tmns% erse incision is first cnmctl down to the corpora ta\ernosa 
in order to completeh free thedownttard pemie cur\ nture h\ libera 
tion of the shaft Hesuturinp is done h\ making a \ertical repair 
of the trans\erbe wound or b\ filling the defect with skin graft 
The surgical attack on the urethra is liest preceded In dnersion 
of the urinar\ stream either In suprapubic c\sto tom\ or external 
urethrotom\ Cecil feels that ligation of the urethra is the onl\ 
proper means of obtaining a dr\ field for preser\ation of the rec< n 
stnicted urethra until healing occurs Man\ operators forego thi 
prehminar\ dnersioii of the unnaiw stream hut the risk of failure 
Is far greater 

Operation for urethral reconstruction are numerous For tin 
balanitic ts^pe tlie urethra ma\ be freclx mol ilizcd and implantctl 
through a tunnel formed m the glans Skin flaps w ith creation of an 
urethral floor ha\e been \anou 1\ appheil b\ different surgeons 
Duple\ Thiersch Ombredanne Beck ^Ia^o and Cecil are among 
those creilited w ith specialh de% ised technics Others haa e ev a\ ed 
free transplantation of skin mucous membrane bladder appendix 
ureter and heteroplastic urethral tissue 
Lnless a surgeon lias the proper outlook on this tape of work 
which Is most meticulous and traing he should not undertake the 
care of thee aoung patients who must he subjected to seaeral 
Stages of surgera No rash promises can or should be made to 
parents as to the eaentual outcome of ones surgical endeaaor 
Epispadias The condition represents a congenital malformation 
of the urethra which opens on the upper aspect of the perns at a 
point behind its normal termination The defect has been attrili- 
uted to upward displacement of the cloacal membrane before the 
genital tubercle has formed 

The tapes of epispad as are similar to tho e of hapospadias 
balanitic penile or pcno-pubic The architectural defects are similar 
saa e that thea ma ola e the dorsal aspect of the urethra Complete 
epispadias is usualla associated with exstropha of the bladder 
The condition is much less common than hapospadias but it is 
more freqiientla associated with unnara incontinence In tlie 
female the defect maa pass unnoticed or manifest it<«elf ba splitting 
or absence of the clitons maohement of the sphincter or ana 
further defect of soft tissue or bone approaching the urethro-a epical 
defect of exstropha of the bladder 

Treatment — The therapa of the obaaoiis and impaired cases of 
epispadias emboda the same principles and surgical approach as 
tho'ae presented for the correction of hapospadias In the male 
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correction of the iiniiar\ and generative functions are indicated 
In the female unless incontinence is present no operative measures 
are necessarv For incontinence plication of the urethra or tnns 
plantation of the pvramidalis or gracilis muscle fibers maj be 
attempted Failing m these ureteral transplantation maj offer 
the onlj sah ation for the child 

INJURIES OP THE URETHRA 

ihese are uncommon in earK life With severe trauma it is 
conceivable that the channel mav be injurwl or severed and reepnre 
immediate repair to prevent urmarj extravasation Local trauma 
maj be self inflicted b> masturbation with harmful objects Hon 
ever the child usuallv desists when local manipulation passes from 
the state of gratification to pain 

FOREIGN BODIES IN THE URETHRA 

These are occasionalK found m the urethra m children who 
masturbate The object used maj get out of hand and slip into 
the deep urethra or bladder Usually however no one is the wiser 
The inultiplicitv of objects has been considered under Bladder 
Palhologv (page 710) Reccntlj one of us removed a cvhndncal 
metal object trapped m the bulbous urethra of an adolescent boj 
Attempts at transurethral manipulation failed because of mabihts 
of the operator to grasp the round object L'cternal iirethrotomv 
was done without sequela 

In the surgical treatment of stricture and following external 
utetUrotomv vt vs vfvsc to petvodvcaU> check on the patenev and 
adequaev of the urethral lumen Failure to do so maj result in 
secondarj contracture often worse than the initial lesion 

URETHRITIS 

Infectious of the urethra in the child are either (1) bimple non 
specific m nature due to local uncleanhness or ascending involve 
ment from balano posthitis (2) secondary to upper urmarv tract 
pathologv or (3) specific due to tlie gonococcus 

Cleanliness and the correction of phimosis or paraphimosis bj 
circumcision usuallj clears up the simple tj’pes of infection I re- 
thntis secondarv to suppuration in the kidne> or bladder demands 
eradication of the infection at its source 

Gonorrheal urethritis is a tragic occurrence m the infant It n 
usually acquired bv contact with an infected person or through 
the medium of articles of common usage — towels or bwlclothes 
In older bojs direct contact mav account for the infection 

Diagnosis sj mptoms and treatment differ in no w ise from the 
46 
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mftction in the nilult In the inf'int, ho\^e^cr, loni tI^enp^ is 
diflicult if not nniX)-vMhlc to < im out so tint con<m itn e palliatn c 
measnrt-, must he etnplo\c«J In older 1 h>\s, ptntra! inensnres as 
well IS local irrigations anti instillations w ith Inctericidal agents arc 
ii'-otl routimlv 

URETHRAL CALCULL 

Tlicse arc \cr\ uncommon in children and occur oiiK «lien some 
form of (onstriction or sacculation of the urethra is pri^'cnt Oexn- 
MonalU R \csical calculus mav l>«t«ne unpactetl m tin jxisttnor 
iirctlira with urmar\ ohstniction Instruintntation ii>ii ill\ n ults 
in pushing the stone hack into the hlailder, uhen. it can be hainlltsl 
as a \(.‘sical calcuhis (page 712) 

NEW GROWTHS OF THE URETHRA 

Their occiirrtncc is extrtinih ran hpithclii! Inpcrplasn nith 
ItKahyetl proliferation nia\ prtximi iMihjxnd or papillomatous 
growths which can Ik ca il\ diatlicmuzetl 
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Skin Afiections — iisuillj of no surgical significance, para- 
sitic, pjogenic and non-specific lesions of the skm co\ering the 
external genitalia occur frequenth either with or without significant 
pathology in the genito-unnarj tract Both sexes are equall\ sus- 
ceptible to svich afflictions 

Scabies is characterirerl a papular, iteh,\ eniption on the penis, 
scrotum or cniKa m addition to its presence either m the axillary, 
gluteal folds or finger webs A child sleeping witli an infected adult 
falls an eas,\ prej to the condition 

Pediculosis pubis is acquireil simihrJ.x to scabies, although the 
absence of pubic hair until pubertx makes tlie condition le»s annoj- 
Jtig than in adults 

Tuagus mfectwn with the epidermophj ton mguinale manifests 
itself b^ a gcnito-crural mflaromatori lesion Eczema and inter- 
trigo arc also common in infants 

Punmculosis, erysipelas and diphtbena max mxolxe the external 
genitalia indepenclcnth or m association with ‘Similar lesions else- 
where m the bod> 

Pruritus of the nil\a and scrotum are iisualh associated with 
uncleanliness or one of the aboxe-inentioncxl skin lesions Dnbetes 
mellitus must, of course, be excluded 

Dermabps venenata caused b\ poison oak or i\\ mai cause se\ ere 
eruptions with sxstemic reaction, marked scrotal, penile or Mihar 
edema, and unnarx difficulties Cool compresses of subacctate of 
ahimimim are usuallx effectixe 

Eczema, as part of the general disease, nni be localized about 
the genitalia Herpetic lesions max be due to uncleanimess or 
occur as part of a dermatitis laedKatneiito'sa caused bi iodides or 
bromides 


THE PENIS 

MALFORMATIONS OF THE PENIS 

Malformation^ of the penis result from faulti dexclopment of 
the phallus, genital tubercle and urogenital sinus The} are fre- 
quent!} as&ociated with urethral defects Total absence of the 

( 723 ) 
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structure is c\trcmcl\ rare, Drun and Schnarzell (lO^o) findinp 
7 true cases in the literature since 1700 and adding 1 of their own. 
Associated congenital defects are common and ectopic erectile 
tissue has been note<l freqviently. The urethra either opens iiptiu 
the perineum or into the rectum in such instances 

Hypoplasia.— Hjpoplasta of \arjing degrees ma.\ occur and is 
usuallv associated uith eunuchoidism, livTiogcnitalUni or lierinapli- 
rodism The penis ma\ be concealed beneath pubie fat or a single 
co\ enng of skin may enclose it and the scrotum 

Hypertrophy.— ll^\pertroph\ of the penis is most often an ex- 
pression of endocrine dvsfunction 

Adherent Perns.— Adherent penis, resulting from the existence of 
a pcno-'irrotal web, is seen in bxpospadias and tlie liiieration of this 
downward eurcature of the structure is the first step in its operatixe 
repair 

Torsion.—Torsion of tlie penis, or cleft formation max occur in 
hx-pospadias or episp.adias as well ns in cases of exstrophx of the 
bladder 

INJURIES OF THE PENIS. 

Tr.uiina to the penis is rare m the child unless due to accidental 
mjurj or inflicted witli intent lather tlirougli mere dex iltr.x, for 
masturbation, or xexed bj his nocturnal incontinence, the child 
ma.x tie a string or wire about the shaft of the penis Edema, 
gangrene and sloughmg max cxentimte if the constriction is tight 
enough and is not reliexed early. 

INFECTIONS OF THE PENIS. 

The penis is usually inxolxe<l secondary to pliimosis or para- 
phimosis The bacterial organism is commonly the staplixlococeus, 
stri*ptococcus or colon bacillus, and responds to bathing and medi- 
cated wet dressings Venen*al lesions arc rare. 

Tuberculosis — Tuberculosis as a complicating factor to ritu.il 
tinumcision has alreadx liccn refciToxl to Wollf (1921) collectwl 
5S cases with a inortalitx of oxer (ifl per cent in the first jear. 

Diphtheria.- Diphthcrin of the penis has bi“en rejiortcd following 
circumcision In addition to this primary lesion, the infection max 
cKcur secondary to a nasopliaryngeal focxis. Treatment is the same 
as for diphtheria oNew Iiere in the bcxlx . 

TUMORS OF THE PENIS. 

The only signthcant nexx groxx-ths in the child are congenital 
cysts They are chiefly dermoid or nincoid in type and are 
limited to the ineelian raphe Tlicx arise from epithilia! rcMs 
due to faulty closure of the raphe. Actiuircd epithelial cysts Imxe 
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been reporte<I following ntml circumciston and are attributed to 
cpitlielial inclusions as a result of inversion of the skin edges Tliese 
c%sts are harmless and of no consequence unless infection sinus 
formation or mcrea'scd growth occurs btirgical excision is then 
indicatetl 


THE PREPUCE 

Congenital adhesions of the prepuce to the glans or unusual 
narrowing of the preputial orifice represent the significant anomalies 
in\oI\ mg the prepuce A short frenulum assumes importance later 
m lift when it tears easih on erection and is a constant ‘^ourte of 
irritation 

^arlatl0ll3 in the prepuce are often associated with penile mal 
formations as m h\pospadias and epispadias 

CYSTS OF THE PREPUCE 

C\st3 of congenital origin sebaceous or dermoid in character 
max occur on the prepuce or along the median raphe Rare!' do 
the\ require siirgital excision 

PHCMOSIS 

Iht preputial orifice max be absent or almost pin point m size 
^^^ule a certain degree is present in all new born males the term 
true phimosis is applietl w ben the onfice is so narrow ed as to interfere 
with manual retraction of the prepuce behind tlie glaiis and with 
urination 

The prepuce max be adherent to the glans txeii though the 
orifice be adequate Both conditions xrhile benign max account 
for a multitude of sxmptoms some of which max assiune 'lenous 
liropnrtions 

Obstructixe phimosis xnth such narrowing of the orifice as to 
interfere xx ith the normal egress of unne pr^isposes to preputial 
concretions of a soft or stonx consistencx and max also produce 
such urinarx back pressure as to set up a picture simulating that 
of obstnictixe uropathx xiith bilateral hx dronephrosis and renal 
iiisufficiencx In such cases urination is accompanied bx balloon 
like distention of the prepuce and while the urine so trapped max 
dnbble out the long standing obstruction and stasis has ex en 
resulted m death as reported bx Lrofino (19*^9) and others 

Inflammatorx adhesions and smegma concretions under the pre- 
puce max predispo e to enuresis imtahle hlailder balamtis ba! 
anopostbitis and masturbation 
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Treatment —In certain sects, circumcision is a ritual and interest' 
ingh enough the stud\ of cancer of the penis has s et to re\ ea{ s 
malignancs in one circumcised at birth Some h\or routine cir- 
cumcision for all male ebtldreti If the nurse or mother pursues 
a regular routine of retracting the foreskin earh m iiifanc% , cleans- 
ing the glans and lubricating abraded surfaces such an operation 
ma\ be rendered imnecessar\ 

The ph\ sician ma\ stretch the prepuce b% opening the blades oi 
a small forceps inserted through the orifice Retraction ma\ then 
be effected and continued b\ themother Hone\er sucli stretching 
ma^ inflict as much trauma as to make ciTcumci>ion a more con 
ser\ati\e procedure best tlie dniilsion of the prepuce is 
extremeh painful and should be preceded b\ a brief inhalation 
anesthe'iia preferabh eth\ I chloride 

Circumcision is indicated m the following conditions (1) Con- 
genitalh narrowed preputial orifice, (2) adherent prepuce, (3) re- 
current attacks of balanitis (4) paraphimosis (5) preputial calculi 
and (6) irritation of the glans giung rise to refleT stimuli (mas- 
turbation) 

Anesthesia in the nen born ma^ be attametl h\ Using a pacifier 
of sugar water, while general anesthesia is neccssar\ in other children 
under twel\ e ^ ears of age Local anesthesia comprising no\ ocame 
block at the base of the penis, is used in older cooperatn e boa s 

Circumcision The te^nic while ^iinple, mav —and has been— 
terribli abused Tlie clampmethod is best applied to the infant 
due to the smallness of the parts The prepuce is first retracted behind 
the glans manualK and all adhesions between skin and glans are 
seaered It ma% be neces^arx to stretch the orifice with a “spread 
hemostat before complete retraction can be accompiLhed V 
groox ed director can then be u'sed to separate the underix ing adhe- 
sions An es'sential to «tati3factor\ circumcision is the complete 
retraction of the foreskin behind the glans so as to expose the entire 
circumference of the coronal sulcus All inspissated detritus is then 
remox ed 

Ilaxmg completeh mobilized the prepuce a straight clamp is 
placed across the reundant portion, care being taken not to include 
the ghns 4 speeia] phte max be si]h>titiJted lor the clamp 
The excess skm is resected and the incised area is then inspected 
It max be neces arx to clamp and ligate an actixelx bleeding xes«el 
either on the dorsal or frenular aspect If the skm and mucous 
membrane are not well apposed two or three sutures of \o 00 
plain catgut xvill facilitate healing and ax oid deformitx in the nexx 
born hoxvex er, suturing is usuallx unnecc^sarx 

Special circumcision clamps are obtainable which max })e effi 
cientlx emploxed The principle i& that of compression of the 
prepuce at the point of cimimcision and subsequent guillotine 
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Compression iisualh ob\ lates anv neces6it\ for ligation or apposition 
suturing In the modern ntualistic circumcision the slit plate is 
used and suction is applitd momentanls to the incision b\ means of 
an aspirating bulb Pressure is applied for a feiv minutes and no 
further surgicil procedures are essential 

Ihe dressing in the infant is ustialK limited to liberal application 
of \aseline both as ii coloring protectue against urine as well as a 
coagulant 

Ihe (lorwl sht method is applicable to older children and is carried 
out In apphing two mosquito clamps on each side of the mid 
dorsal line and two at the frcmim Ha\ mg freed the prepuce com 
pletel\ the two dorsal clamps are held up m one hand or h\ an 
assistant and a dorsal slit is made between them witli straight 
scissors Tlic use of a groo\ed director as n protectne measure is 
optional 

IlaMiig made the dorsal slit to within a few millimeters of the 
corona a guide suture is taken at the angle of the incision and the 
ends left long Suture material is plain catgut the size varying 
fromlso OOOtoiSo 0 depending upon the size of the patient The 
redundant foreskin is then trimmed on either side starting from the 
pre\iousI\ applied frenular clamps Active bleeding ma\ occur 
from the frenular vessels or the dorsal veins Ail such bleeding 
points should be clamped and ligated The mucous membrane and 
skill are apposed with plain or mittress sutures at points on tJie 
circumference best localized as 12 3 band 9 o clock Tliese sutures 
mav be left long m older children and a strip of vaseline gauze ma\ 
he tied within tliem so as to form a protective wreath about the 
incised area 

riie circular hloo Hess cuff method is used some but is less appli 
cable to children A circular incision is made in the skin and 
mucosa at the approximated points of amputation of the prepuce 
The scalpel thus exposes the vessels and tlieir prompt ligation 
before severance avoids unnettssarv bleeding llie rperation is 
more tedious thaw the clamp or dorsal slit technic Irrespective 
of the technic one should alwavs look for meatal constrictions and 
if present nieatotomv should be performed at the same time 

Postoperative Treatment Tlie dressings should be changed fre- 
quently to avoid unnecessary contamination Anv bleeding may 
be checked by pressure or bv taking a mattress suture at the site 
of hemorrhage Rarely does edema assume such proportion as to 
warrant col 1 compresses of magnesium sulphate or bone acid solu 
tion Secondarv contraction ^ the foreskin mav follow a poorK 
done circumcision due to incomplete separation of adhesions or 
insufficient removal of mucous membrane Such a secondarv 
phimobis will necessitate furthefoperative correction 
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The (rror of rerno\ing too much *;kin im\ nccc^^lt‘ltc innhthzi- 
tioii of tilt lax penile tKsue h\ circular mci'-ion'« lliis corrects the 
extreme tmttion on the mucous membrane 

PARAPHIMOSIS 

Retraction of the prepuce behiiul tlie plans nn»I inabiht\ to 
replace it forwanl o\er the plans is termeel pamphimosis 'llu pre- 
(lisposinp factor is a narrowtxl preputial orifice either conpenit il or 
mflainmaton jii onpin Theconehtwn j> cither ert itceJ h\ a pla\/u} 
child or b\ the mother who fails to replace the retracted foreskin 
V \ icious circle is created b\ the narroweel retracted prtpiict avhicli 
impairs \1n0113 circulation to the plans Penile edema results m 
further constriction behind the corona If imcorrcctcil, arterial 
embarrassment inav occur resultinp in subsexjuent panprene 

Treatment 11 ns max mccssitate i dors.d slit with or without 
complete circumcision If seen earlx, careful manipulation with 
preliminarx lubrication of the plans max result in replacement of 
the prepuc-e to its forxvanl position In markcdlv inflamed para- 
phimosis a dorsal slit onix should be done to rtliexc tension Cir- 
c unu l^lon max be performeil at a I xter date 
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Genital Edema — Genital edema, often quite niarktd, occurs fol- 
loiMng lireech jircsentation Rareb does one see a marked edema 
of the genitals in male infants nitliout apparent cause The condi 
tion, •nhich is to be differentiated from an inflamraator\ lesion, 
disappears r.ipidlj and is thought to be hmphatic in origin 

INJURIES OP THE SCROTUM 

Injuries of the child’s scrotum are rare due to its small sire 
TUMORS OP THE SCROTUM 

Tumors, excluding intrascrotal ones, are rare in children r\sts 
of sebaceous, dtrmoid or embrvonic origin ma\ occur Pxsts of 
the scrotal raphe represent persisting rests of the cloacal racmlmuie 
1116% seldom require surgical attention 


THE TESTIS 

MALFORMATIONS OF THE TESTIS 

Malformations of the testis are referable either to its structure 
or abnormal location Structurallj, complete absence or agenesis 
of the glands is seen ou)\ in monstrosities Absence of the one 
testicle, monorchism, has been reported, but this cannot be proven 
cliuicallj since the organ mav be livpoplastic or he in an ectopic 
position Siipernumerarv testes, polyorchism, are extremeh un- 
common and are usuallv noted with duplication of other genital 
structures C \ sts of the cord or sjiermafocefe must not be confused 
with true duplication of the ghnd \arjmg degrees of inpo- or 
hvperplasia of the testis ma\ be noted esjiecialh accompanv mg 
endocrine dysfunctions These anomalies of structure are merelj 
of academic interest Jlore important is maldescent or malposition 
of the testicle 

Cryptorchidism — Tiie condition embodies an arrest of the testicle 
in its descent into the scrotum With the development and creation 
of the inguinal canal, combined intra-abdominal pressure, sphinc- 
tenc action of the muscles forming the canal and guidanc-e bj the 
gubernaculum bring the gland through the external nng at approxi- 
matelj the sev enth month of fetal life, and dowm into the scrotum at 
birth or shortlj thereafter Retention of the testis ma\ occur (1) m 
the abdomen, (2) inguinal canal, or (3) pubo scrotal region The 
most common tjpe is the inguinal crj’ptorchid 

Etiology —Maldevelopment of the anatomic patliwaj traversed 
In the testis m its migration or hormonal deficiencies have been 
held accountable for the condition 
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Incidence —\nr\inp -^tati^tics lm\e ban pn^entol sluminp nn 
a\tnpe orcurrcncc of 1 t"ise of mptordiidiMn in t\cr\ U) Ixns 
under fourtwn \car5, of iRt while the eonditicin is fomiif npproxi 
mnttK once m 230 men o\er tntnU-one %c'irs oi ape 
Intermittent retention of tin. testicle occurs ns a result of undue 
mobilit\ of tlie pland and its puhcmnculum in a spicious inpumal 
canal llie testis im\ assume nn inpuinal fxisition for a tune and 
then nuprate to the scrotum Jliis can be promoft'd b\ f i\h or b\ 
tlie application of warmth localU Such n condition nn\ lead to 
torsion of the cord and ma\ haae to be corrccteil siirpicalh b\ 
aneliorinp the tcstis pcrinanenth in the scmtnin 
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Ectopic testes ha\e Ixaii n|H»rteil in tlie (wriiKnl tniral lower 
nlxlnmiiml niid pinile nrcia Hit iunnial liHaition is the most 
cxuiUTK n with the tistii h inp to one side i f the median raphi nl>o\t 
the antis 

Di&gnosis — Diapnosis ii tisiialli cMilent on e’lnfiil pli\ sk al i\atn- 
inalion b\ pilpation The piticnt nia% lx. unnw iix of thi dtfect 
or ina\ ‘•cek inciliea! attention due to some eoinplication nrismp from 
the nnntiialous foention of the orpnn 

Compbcations — ( omplualionH iiichidi tainpinital hernia tirsinn 
of tlu sjHnnntic eonl iiiflainmatioii or tmiimnof th< ixfKistal chiml 
or rnnlipnant depencmtion \ll of the^ ha\e Ikhii sliown to h i\e 
a hipliir rate of inewUiic'c with nsjHHt to the undcstandisl teslult. 
than to one nonnalK phccil 
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Treatment —rreatment of the mildescended or ectopic testis is 
concerned w ith promotion of the migrator\ process and failing in 
this operative correction of the defect is indicated The gonado 
tropic hormone from the anterior pituitarv should be tried for a 
period of three to SIX months before undertaking surgery (Figs 2o0 
and 2)1) One should not he too hasty in early surgical mteryention 
although Bey an (1929) recommends orchtdopew betyy een the ages of 
ty\ o and four v ears He and others feel that adhesions are less marked 
and the elasticity ofthetissuesisgreatermearh childhood \trophy 
is said to parallel the length of time the testis lies m its al errant 
position For this reason \f glanilular therapy proyes meffectinl 
after a fair trial and only a small proportion are responsiye one 
should correct the condition surgically betyveen the ages of eight 
and thirteen years \ factor wliicli favors earlv repair is the 
frequency VMth yyhich congenital inguinal hernia cc exists borne 
chservers assert that it is always present This fact and the possi 
bilitv of complicating accidents lend weight to the argument of those 
fuonngearly intervention Woodruff and Milbert (193b) reported 
a case of strangulation of an undcsceniled testicle bv a loop of omen 
turn m a bo\ nged eight years The occurrence is most unusual 
hut attests to the ad\ isahilitx of surgery at the proper time 

Orchidopexy — Siirg cal fixation of the testicle m the scrotum may 
be acconiplislicd b\ a variety of teclmics Brunzema (1929) com 
piled a list of some fifty different and often bizarre procedures 
listed for correction of the testicular inaldescent or malposition 
I or 'simplicitv y\e shall consider the two popular methods now in 
general use with some minor modifications onlv bv individual 
operators 

The operation of Be\an compnses inguinal incision complete 
liberation of the cord from its bed and placement of the testis m the 
scrotum In this proc-ess the spermatic artery or v ein mav be sacri 
ficed and the corcl structures exposcfl retropentoneallv in order to 
obtain the necessarj mobility to fix the gland in the scrotum vrith 
out undue traction on the coni A suture is taken through the 
gubernaculum testis and the base of the scrotum as well as a 
piirse-struig suture at the neck of the sCTOtura to counteract anj 
retraction 

The Torek repair differs from the Bevan technic in its method of 
testicular fixation After the testicle and cord have been com 
pleteh liberated corresponding incisions are made in the scrotum 
and on the inner aspect of the thigh the testicle is draw n through 
the scrotal aperture and its gubernaculum is sutured to the fascia 
of the thigh Tins scrotal-cmral anastomosis assures against retrac- 
tion and at the same time results in further development of the 
scrotum which is usually underdeveloped m cryptorchidism A 
second-stage operation after an interval of two or three inontlis 
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frees the attachment Wlule this operate e technic is shghth more 
formidable than the simple ordiidopciin, the e'^celJent reiiilts merit 
the effort (Fig 2o2) 



Fro 25’ Torel rep* r of bitatoral uotfrerendod Noto t tt of left 

proviou 1) oporetod upon and tcroto-crural anA*toso*>* which will bo separated IB 
the final stage (Case of Dr S R XToodrufT ) 

Torsion of the Testis The condition is actualli a torsion of the 
cord and occurs uncotanionlt Jfoneter faiJure to recognize its 
presence tna\ result m nee<ll<a>s sacrifice of the gland A 'jpftcious 
inguinal canal coupled uith a long gubernaculum or me>orchiuin 
iMialU accounts for mechanical interference with the circulation 
The condition mat recur and subside without ''cqucl'c until iinrc- 
iie\etl torsion de\elop3 with sub equent testicular necro is and 
atropht 

Symptomatology — Ihc child nia\ complain of sot ere local inguinal 
or scrotal pain and a swollen tender mass be palpable Ilvdrocelc 
due to irritation of the tunica taginalis is often present Diagnosis 
must he made earh since the testicle has been shown to lie bttond 
repair in long standing cases Acute or suhacute orchitis strangti 
lated hernia and mesenteric adenitis must be differentiate*! from 
the condition 

Treatment —The treatment in earh cases should be operative 
intervention with relief of the torsion and fixation of the tr'tide 
In late cases since the damage has been done surgerv ma\ he 
deferre*! and the inflammatorv reaction in the testis lie allow tsl to 
subside with eventual atropha of the gland 
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Torsion of the Hjdatid of Morgagni or appendix testis is similar to 
torsion of the cord both m principle and treatment The condition 
IS rare is often confused n ith mflammnton orchitis or epidid\ mitis 
and occurs before the age of pubert\ Operation re^ eals the small 
tumefaction twisted on its pedide and exhibiting hemorrhagic 
necrosis F xcision of tlic hj dntid is nec«sarj 

INJURIES OP THE TESTICLE 

Injuries to the testicle are uncommon Dislocation or luxation 
contusions or open wounds 1013 result from external i lolence Treat 
ment depends upon the lesion and proper application of routine 
surgical measures Tetanus antitoxin should be giien in all siis 
pectetl cases Following trauma atroph3 max occur as a result of 
local hemorrhage and pressure necrosis 

INFECTIONS OF THE TESTIS 

This seldom ocairs m childhood and with the exception of frank 
tuberculous lesions surgerv is not indicated Acute orchitis has 
been obscri ed m association w ith mumps smallpox osteomielitis 
scarlet fexer and septicemia Ihe orchitia of mumps is interesting 
from the standpoint of future fertlllt^ It is quite uncommon before 
the age of twelve vears Conservative measure with suitable cold 
or warm applications usuallv suffice Rest m bed and strapping of 
the scrotum with adhesive plaster will promote resolution of the 
process 

Tuberculosis — Tuberculo^,is of the testis is less common than 
tuberculous epididj mitis Suppuration mav occur earlv and neces 
sitate incision and drainage or excision of the diseased area The 
condition is usuallv chronic t'pified b3 cold abscess in contra 
distinction to the hot painful p3ogenic infections 

Luetic Orchitis —Luetic orchitis m iv occur ns a part of sv’stemic 
Cl ngemtal svphihs It is characterized b3 the presence often bilat 
era! of a hard painless swelling with or without epidid3raal involve- 
ment Adequate antiluetic therapv usuallv produces an appreciable 
rtholution of the process 

TUMORS OF THE TESTICLE 

Testicular tumors are extreroel3 rare The few cases cited m the 
literature include mixed tumors with inclusion rests of extragenital 
tissue (bone cartilage and mucous membrane) teratomata and 
sarcomata Tlie latter are highlv malignant tumors ulcerate and 
metastasize rapidlv and result in earlv death Thev are usuallv of 
the spindle- or round cell tvpe Deep roentgen rav therapv and 
radical surger} ofTertheonl} proper attack on a practicalh hopeless 

disease 
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frees the attachment. Wiile this curative technic is «:li{;htly more 
formidable than the simple orchidopexj', the excellent results merit 
the effort (Fip 252). 



FiCf 2S2 — TCrck repair of bilateral undevcoded teslea Note «ito of left testis, 
pre>iousty operated upon and acroto-miral aoastonoeu vcbirh will be separated m 
the liaal stage (Ca.w of Pr 8 It Uoo-lruff) 

Torsion of the Testis.— The condition ix attimlly a torsion of the 
cord and occurs uiunmmonh. However, failure to recopnize its 
presence mas result in neetlless satrifiee of the plant! A sp.'itloiis 
inguinal canal, coupled with a long pubcrnaciihim or mesorthiiim, 
iisiialK accounts for mechanicnl interference with the circnlation. 
The etmihtioii nia\ recur and subside without setpielic until unre- 
lieved torsion develops with sulisequent testicular necrosis ant! 
atrophv 

Symptomatology — TJie child inav complain of sev ere local inguinal 
or scrotal pain and a swollen, tender mass lie palpable. Ilvdroeele 
due to irritation of the tunica vaginalis is often present. Diagnosis 
must he made earlv since the testicle has been shown to K* bevond 
repair in long-standing cases Acute or subaaite orchitis, strangu- 
lated hernia and mesenteric adenitis must be differentiateil from 
the comiition. 

Treatment.— The treatment in carl.v cases should he operative 
intervention with relief of the torsion and fixation of the testicle 
In late cases, since the damage has l>cen done, surgerv mav he 
deferreil and the inflammatorj reaction in tlie testis l>e alloweil to 
subside vv ith e\ entual atrophy of the gland. 
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Torsion of the Hydahd of Morgagni or appendix testis is similar to 
torsion of the cord, both in pnnaple and treatment The condition 
is rare, is often confused with inflammatory orchitis or epidid\ mitis 
and occurs before the age of puberty Operation reieals the sniaU 
tumefaction tnistcd on its pedicle and exhibiting hemorrhagic 
necrosis Excision of tlie Jiydatid is necessary 

INJTJBIES OF THE TESTICLE 

Injuries to the testicle are uncommon Dislocation or luxation, 
contusions or open nounds may resultfrom external Molence Treat- 
ment depends upon the lesion, and proper application of routine 
surgical measures Tetanus antitoxin should he gnen m all sus- 
pectetl cases rollouing trauma, atrophy may occur as a result of 
local hemorrhage and pressure necrosis 

INFECTIONS OP THE TESTIS 

This seldom occurs in childhotxl and, with the exception of frank 
tuberculous lesions, surgery is not indicated -icute orchitis has 
been obser\cd m association with mumps, smallpox, osteomvehtis, 
scarlet feicr and septicemia The orchitis of mumps is interesting 
from the standpoint of future fertility It is quite uncommon before 
the age of tweUe years Consenati'e measure with suitable cold 
or warm applications usually suffice Rest in bed and strapping of 
the scrotum with adhesive plaster wil! promote resolution of the 
process 

Tuberculosis.— Tuberculosis of the testis is less common than 
tuberculous epididymitis Suppuration ma\ occur early and neces 
sitate incision and drainage or excision of the diseased area The 
condition is usually clironic, typified by “cold abscess” in contra- 
distinction to the hot painful py ogenic infections 

Luetic Orchitis.— Luetic ordntis max occur as a part of sxstemic 
congenital syphilis It is characterized b\ the presence, often bilat- 
eral, of a hard painless swelling with or without epididy mal in\ oh e- 
raent Adequate antiluetic therapy usually produces an appreciable 
resolution of the process 

TUMORS OF THE TESTICLE 

Testicular tumors are extremely rare The few cases cited m the 
literature include mixed tumors wnth inclusion rests of extragenital 
tissue (bone, cartilage and mucous membrane), teratomata, and 
sarcomata The latter are htghlx malignant tumors, ulcerate and 
metastasize rapidly and result m early death They are usiialh of 
the spindle- or round-cell tx-pe Deep roentgcn-ra\ therapx and 
radical surgery offer the only proper attack on a practically hopeless 

disease 
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frees the attachment While this operative technic js slightJv more 
formidable than the simple ordiidopexj , the excellent results merit 
the effort (Fig 252) 



Fia 2o2 ToteL tep3.it of Ixlatera) und«Kraded Kote sue of left testis 

prcMously operated upoa aad acroto^niesl aoaatctoosta nhieh hiU be separsted in 
the final stase (Case of Dr S R Woodruff ) 

Torsion of the Testis —The condition is actualK a torsion of the 
cord and occurs uncommonlv However, failure to recognize its 
presence mat result in needless sacrifice of the gland A spacious 
inguinal canal, coupled with a long gubernaculum or mesorchium, 
usuallv accounts for mechanical interference with the circuKtion 
The condition mav recur and subside without scquelfe until unre- 
lieved torsion develops with subsequent testicular necrosis and 
atrophv 

Symptomatology —The child mav complain of sev ere local inguiinl 
or scrotal pain and a swollen tender mass be palpable Ilvdrocele 
due to irritation of the tunica vagmahs is often present Diagnosis 
must be made earlv since the testicle has been shown to be be\ ond 
repair in long-standing cases Acute or subacute orchitis, strangu- 
lated hernia and mesenteric adenitis must be differentiatevl from 
the condition 

Treatment —The treatment m earlv cases should be operative 
intervention with relief of the torsion and fixation of the testicle 
In late cases, since the damage has been done, surgerj mav be 
deferred and the inflamraatorv reaction in the testis be allow e<l to 
subside with ev entual atrophv of the gland 
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Torsion of the Hydatid of Morfagni or appendix testis is similar to 
torsion of the cord both in pnnaple and treatment The condition 
IS rare is often confused ^ ith inflammatorN orchitis or epidid\mitis 
and occurs before tlie nge of pubertx Operation re\ eals the small 
tumefaction tuisted on its pedicle and exhibiting hemorrhagic 
necrosis Excision of the h' <latid is necessart 

INJURIES OF THE TESTICLE 

Injuries to the testicle are uncommon Dislocation or luxation 
contusions or open u minds mi\ result from external % lolence Treat 
ment depends upon the lesion and proper application of routine 
surgical measures Tetanus antitoxin should he gnen m all sus 
pected cases Tollouing trauma atroph> maa occur as a result of 
local hemorrhage and pressure necrosis 

INFECTIONS OP THE TESTIS 

This seldom occurs m childhood and with the exception of frank 
tuberculous lesions surgeri is not indicated Acute orchitis has 
been obserxed m association with mumps smallpox osteomx elitis 
scarlet fexer and septicemia The orchitis of mumps is mterestmg 
from the standpoint of future fertiliti It is quite uncommon before 
the age of twelve xcars Conservative measure with suitable cold 
or warm applications usuallv suffice Rest m bed and strapping of 
the scrotum with adhesive plaster will promote resolution of the 
process 

Tuberculosis —Tuberculosis of the testis is less common than 
tuberculous epididvmitis Suppuration roav occur earlv and neces- 
sitate incision and drainage or excision of the diseased area The 
condition is usuallv chronic tV7>ified bj cold abscess in contra 
distinction to the hot painful pjogenic mfections 

Luetic Orchitis —Luetic orchitis raav occur as a part of sv stemic 
congenital svphihs It is diarattenzed b\ the presence often bilat 
eral of a hard painless swelling with or vcithout epididvroal involve- 
ment Adequate antiluetictherapv usuallv produces an appreciable 
tciolutioa of tlve process 

TUMORS OF THE TESTICLE 

Testicular tumors are extremelv rare The few cases cited m the 
literature include mixed tumors with inclusion rests of extragenital 
tissue (bone cartilage and mucous membrane) teratomata and 
sarcomata The latter are highlj malignant tvunorii ulcerate and 
metastasize rapidlj and result m earlv death Thev are usuallv of 
the spindle- or round-cell tvpe Deep roentgen rav therapv and 
radical surgerv offer tlie onlj proper attack on a practicallv hopeless 
disease 
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pnmar.\ and, ^^hen lodged in the epididMnis or prostate, represent 
hematogenous coccus or tuberculous foci, or ascending infection b\ 
the gonococcus 

The Prostate —Hypoplasia — Hjpoplasn of the gland ma\ occur 
as part of general endocrine disfunction Congenital cysts ma\ 
assume such size as to interfere with unnarj flow The\ either 
rupture spontnneouslj or must be inased or bluntly punctured 
Injuries and infections are rare 

Sarcoma of the prostate, though uncommon occurs mo»t often 
in children under ten ^ears of age Young (1918) cited 35 cases 
collected from the literature, including 1 of his o^\-n Fifteen 
patients r\ere under ten jcars of age Similarh, S^sak (1924) 
reported on 22 cases of sarcoma of the prostate in children I)eti\een 
siv months and nine \ears of age Pathologicalh one notes a 
aaneta of cell tvpes, chieflj. spindle cell or Kmphoid in character 

The diagnosis is usualh eaident since the hidden nature of the 
lesion and the slo^\ grontli and extension of the tumor mass makes 
for delaj m seeking medical care Tr«itment, though usualh 
una\aihng, should include intcnsiae ^oentgen*ra^ and radium 
therapj Surgerj alone offers little promise of success 

The Epididymus, Tas Deferens and Spermatic Cord —These 
structures are relnti\el> free of disease in childhood Ihogcnic or 
tuberculous infections raaj rn'oKe the eptdidvTDUs as a secondar\ 
manifestation Palliati^ e measures or, rarelj , incision and drainage 
^'lIl sufBce for psogenic infections, nhile epichd\’mectom\ is indi- 
cated for localized tuberculosis in the structure Spermatocele has 
not been reported before the age of puberta 

Vanocele, or dilatation of the veins constituting the plexus, is of 
t^o tj'pcs 

1 Symptomatic— secondary to interference uith spermatic \ein 
drainage due to tumefactions of the kidnc' or an\ otlier structure 
o\ erl\ mg the y essels 

2 Idiopathic— yyithout any definite etiology 

Barnej (1910) reyieyyed 403 cases and found 8 per cent had 
yancocele since birth and with definite familial tendencies The 
characteristic find is a coiled aggregate of scrotal ypins yvith dis- 
appearance of the tumefaction when the child assumes a recumbent 
position 

Treatment of idiopathic y ancocele in the child is non-surgical if 
no sjTnptoms are present TTie symptomatic tjpe merits deter- 
mmed effort to elicit the cause of the condition 

Hydrocele and cysts of the cord are to be differentiated from true 
hjdrocele, although their treatment is the same 

Diseases of the ‘seminal yesicles are of no clinical significance in 
children 

Tlie yerumontaniim has .already been cited (page 718) as a 
source of unnarj obstruction tlirough congenital benign hj pertroplij 
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HYDROCELE OF THE TUNICA VAGINAUS. 

This nia\ nctiir as a mptomatic or idiopathic matiifestation. 
The former ma\ follow trauma, ns in birth or due to a fall or kick, 
or after an acute iiiflaininatorx process in the testicle or epididv mis. 
The idiopathic t\pe needs suitable explanation. The eonReiiital 
form, often seen in infancj, usually disappears spontaneously. 

Accumulation of fluid m anj portion of the processus xaRinalis 
ina\ result in a \nriet\ of clinical and patholopic t\^n*s: 

1 \aginal t\pc, with fluid ncx.uinulAtion in the tunica \a;;in.dis 
This represents the commonest form. 

2 Conpemtal or intermittent t>pe, with conummication with 
the peritonea! ca\it.\, resiiltinB in \.triations in size of the tume- 
faction and its ihsappcarance on Ij inp dow n. 

1 Infantile t\pc, in which there is no tomintinicatiori with the 
abdominal ca\it\ 

4 Enc\ sted hj drocele of the cord, w ith fluid accumulation in one 
unohhtcrated portion of the tunica. A round swelling ina.\ be 
noted indcpemlcnt of the testicle or epididj mis 

Diagnosis.— This is usiwllv ease. The Ji.vdroc-ele mass is c.\stic 
and transmits liglit in contradistinction to hematocele or spermato- 
cele in which the mc'dium i> too dense to permit tninsilliimlnatlon. 

Treatment.— Treatment ilcpcnds upon the age of the clnld, the 
sire of the mass and the absence of any primary condition to w hleh 
the fluid cfTiisinn is but an irritatice response In infants, the 
swelling froquenth disappears spontancousl^c . The tumefaction 
ma.s be aspirated with or without injection of a selcmtic agent, or 
It m.a.\ he reino\t<l h\ open o|>emtion. Tlie " bottle” operation 
consists of incision of the li\drocele and esersion of the sac. The 
>on Bergman procedure in\ol\es excision of the sac down to its 
testicular reflection In children the former is UMinlly prcferahlo 
since the latter is produethe of more local reaction Any occom- 
paiij mg hernia max be repaired nt the same time and the procc-ssus 
xagmahs should he freed and resected to the internal inguinal ring 

HEMATOCELE. 

Hematocele repn*seiits an effusion of blocxl into the tunica 
It rescYfjfdft, hi<Ir(Kvie nwi its tnAtiiK-nt, /f it 

fails to rcsolxc siiontanc-ously, is the vunc Trauma most often 
accounts for the condition. 

DISEASES OF THE ACCESSORY SEX GLANDS AND 
SEMINAL TRACT. 

Male children arc little aficHted by the numerous lesions of the 
genital tract which Ixfall tliiir ciders. Injtini's cKxnr xerx nifre- 
cpientK and then onl\ whensexerc trauma has betn inctirri'd In tlic 
surroiindmg soft tissues or osseous stnictures. Infections are si lilom 
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pnmar\ nnd ^hen Iodge<l in the epidid\'mis or prostate represent 
liematogcnous coccus or tuberculous foci or ascending infection b\ 
the gonococcus 

The Prostate — Hypoplasia — Ha poplasia of tl e gland ma\ occur 
as part of general endocrine dysfunction Congenital cysts iin\ 
assume such size as to interfere iMth unnar\ flow The\ either 
rupture spontaneoush or must be incised or blunth punctured 
Injuries and infections ire rare 

Sarcoma of the prostate though uncommon occurs mo«t often 
in cinidren under ten years of age \oung (1918) cited 3o ca es 
collected from the literature including 1 of his ou-n Fifteen 
patient*, uere under ten \ears of age Similarh bysak (1924) 
reported on 22 cases of sarcoma of the prostate in cliildren between 
SIX months and nine ^ears of age Pathologicalh one notes a 
xanetx of cell tvpes cbiell\ «?pindle cell or hanphoid in character 

Tlie diagnosis is ustialK exident since the hidden nature of the 
lesion and the sJon growth and extension of the tumor mass makes 
for dela\ m seeking rae<lical care Treatment tliough usualK 
unavailing should include intensive roentgen rav and radium 
therapv Surgerv alone offers little promise of success 

The Spididymus Vas Deferens and Spermatic Cord Ti ese 
structures are relatnelv free of disease in childhootl Pyogenic or 
tuberculous infections mav involve the epididmus as a secondarv 
mamfeatation Palliative measures or rareh incision and drainage 
will suffice for pvogenie infections while ep3did\mectom\ is indi 
cated for localized tuberculosis in the structure Spermatocele has 
not been reporte<l before the age of pubertv 

Vanocele or dilatation of the veins constituting the plexus is of 
t\\ 0 tv^ies 

1 Svniptoraatic — secondarv to interference with spermatic vein 
drainage due to tumefactions of the kidnev or an\ other structure 
ov erlv mg tl e \ essels 

2 Idiopathic— without aaj definite etiologv 

Bamev (1910) reviewed 403 cases and found 8 per cent had 
varicocele since birth and watb definite familial tendencies Ihe 
characteristic find is a coded aggregate of scrotal veins witli dis 
appearance of the tumefaction when the child assumes a recumbent 
position 

Treatment of idiopathic varicocele in the child is non surgical if 
no sy-mptoms are present Tlie symptomatic tvpe merits deter 
mined effort to elicit the cause of the condition 

Hydrocele and cysts of the cord are to be differentiated from true 
hvdrocele although their treatment is the same 

Diseases of the seminal vesicles are of no clinical s gnificance m 
children 

Tlie veruraontanum has alreadv been cited (page 718) as a 
source of urinary obstruction through congenital benign hv pertrophv 
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m:i uog!:nic i)i5Kvsh:s 

I\\ <iL\ t \T of tlu* hrnrn, spinal con! or jk. nplu ml ncr\ rin\ 
pnxiute thinpi-s m the unmr> tmJt The Milijcct 

sill) ijj tJje stncp f>f ckvelopjntnt jumJ JnwcJi of tJit* fact ami fantv 
c-onccnunc circtcral, vcMcal and «;plnn(tir iimtrvntlon through 
peripheral patli\\a\ s reqiiim crystallization 

Without consKlcnn;: the coiiipJexilitN of the* neurologic n'jKst, 
the effect on the urinary trait is noteworthy. Adynamic ohstnic- 
tion with stasis and infection iiMiallj occur, rimically, nnite or 
ilironic urinary rett ntion is notisl. or incoutuu m e of tin j>.irndn\ieal 
o\ erflow ty jk* is present It K im|>ortnnt, of course, hi fore «>nsign» 
mg a case to the neurogimt category , to rule out any dcmnnstrahle 
organic jntholcigy hy wmplctc urologie m\ csligation 

Mnnifi*statioiH of the cintral mr\ous sNstim and spinal tain! 
resulting m paralytic or atonic Iiladdcrs in cliildren include, (1) 
rrueturi*s and dislocations, with attendant hemorrhage nr ner\e 
tissue di*stniction (hirth injuries nri* intliidisl in this gnuip); (J) 
iKTiign or malignant tumors of hrain and mnl; (1) meningcKale, 
(4) acute infections (cen hrospinal meningitis); (5) syringomyihi, 
((») transsersc myilitis, am! (7) iwhomytlitis 

I'miihriril rierir inco/rrmcnt aiul sfcondiry hi tdder changes may 
ixaur with injury to the sacral iicrscs, iitlier h\ ilirect trauma 
or through association with spina bifida nr olliir lum!K>-saf nil 
ntiomnliis 

/n/fr/ioii» feterr, including dijihtheria, rncasU-s, sfnrict, and pniii- 
tnoma ha\c been held nceniintahle for urinary chsfunctioii A 
larger gniiip without csalcnt ttiology or ncurngcuie pathology has 
Ixa 11 the siihji-ct cif constdi rnhlc siMsailation Wlictlicr spurn l)ifi<! » 
or similar Iuinl">-s.acml defects produces jKriphcnil nene involve* 
mint IS a dehatahlc siihjeit 'riiis is Cs|ictially tnie if no other c\i- 
«h nccs of jK riplu ral scnssiry or motor ch inges i-an Ik found. Xi iiro- 
siirgiry has Ixan ptrfonueil I'li such cases with coufliiting rc|Mirts 
Ixith as to pathology and results In othir en'S'S pn sacral dtutr\n- 
tioii has Ikhi doiu. 

Ihir (KKO) fells that many of these cases ln\e as tluir ha«is 
contniction of the \i*sind ncik due todislmrmony l>rtwtaii sphlnc tir 
mu'clc and dctnisor. Iha-ausc of the iimartainti existing ns to flu 
true nuisatiM* nature, it wouW s«rn that a ixinsirintiu surgical 
( 73 ..) 
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p()lic\ intre-itmtHtblioiildbcpursiiwl Tlhe urologist usiialK seesthe 
child late ni the disease process and Iiis problem generalb entails 
cominting infection or establishing suitable drainage In extreme 
cases c\stostom\ nephrostom\ or uretero-nephrcctom\ ma^ be 
nece&sdr\ \ word of caution is pertinent in this connection 
Both upper unnarv tracts should be carefuIK studied before under 
taking surgtn sinte bilateral in\ol\enient is not uncommon \ 
poorh functioning organ in such instances is better tlian none at 
all C\stoscop\ urognpln and cistometn mai pro\e valuable 
aids in proper cialuation of the individual ca e The prognosis is 
rontmeK poor 

Enuresis — Closelv linked to neurogenic dvsfunction of the urm 
arv tract is the svmptom of enuresis Prom the surgical v icvv point 
the camdition issurnes significuiee onlv as a possible expression of 
iinderlv ing pathologv somewhere in tbe unnarv tract 

Etiology The etiologv of enuresis /rr is debatable I’svcluc 
and neuropathic factors habit and faultx training deptli of sleep 
and the influence of masturbation have all been expounded The 
multiphcitv of hoes of tfierapv attests to the far from settled etiologv 

I rom an urologic standpoint enuresis w Inch persists after the age 
of four xears despite mociical therapv and cases which dev el >p m 
later childhood after a period of unnarv continence merit complete 
urologic studv "NMiile over 90 per cent of the cases mav show no 
patliolog} tlie occasional case of pvonephrosis tuberculosis or 
anomalv with or w ithout obstruction makes the expense and effort 
worth while 

Ihe stud} should include determination of bladder capacitv and 
residual urine bactenologic inv estigatioii of the urine cvstoscopv 
and urographv including ewstognphv Examination of the external 
genit ilia mav rev cal stenosis of the external meatus of the urethra 
or phimosis with considerable irritating detritus uiulerneath the 
prepuce Correction of such simple lesions which produce reflex 
irritative phenomena mav result in cessation of the enuresis 
Instrumentation bv its dilating effect mav similarlv result in cure 
\\eha\e found that mothers are onl^ too willing to submit children 
for complete studv m an effort to correct an\ annov mg conditions 


THE ENDOCRIISE GLANDS IN UROLOGi 

The en locniies pliv a prominent nle in the development of 
pninarj and secondarv sex characteristics m the child \\hile the 
subject IS far from clarified we can set down certain clinical svn 
dromes which have been rather cJearK delineated 
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THE GONADS 

Prepubertal cleficiencN mnnifests. itself in ennuchoiclism Certain 
cases of cr\ptorcIiidibm exhibit this tnit wink n more classical 
example is the Skopec On the other hand prepubertal Inptr 
actwiU tKptcsses \tself in sexual precocits In addition to the 
inHuenct of the testis and its proper secretions disturbances of the 
adrenal pmtal and tlnroid glands are rosponsiblt for a series of 
anomalous sexual (le\ elopments 

THE PITDITARY GLAND 

Disfunction is manifested b\ hvper- or livposecretion of its 
anterior lobe Acromegalx or gigantism results from li\per- 
pituitarism but since these occur after pubertx we shall confine 
the discussion to infantilism produocil b\ hxpopituitansm Dcxel- 
opment both general and sexual is arrested Irochch (1901) first 
described the t\pe male oiicsitx, most immounced on the trunk, 
breasts pubis and Inp', pubic and ixillan hair absent, and the 
external genitalia infantile I requenth the testes arc undescended 
and the scrotum much reduced in sire Such a clinical condition is 
referred to as Frothchs sindroinc or d\stropli\ adiposogenitalis 
Infantilism mav also he associated with htpofunction of the thiroid 
gland as in cachexia strumipnia or cretinism 
Hypogonadism — H\|)og(uiadism and cn’ptorchuhsm are closely 
bound to the pituitarx The gonadotrophic hormone present in 
maternal and fetal lilood and in the carh postnatal period stiimi 
lates testicular dexelopment and migration I nglc (1932) made a 
real contribution to tlie subject b\ bis work on animals Gordon 
(1930) m a studi of 519 box s w ith h\ iHigonadism or cr\ ptorchidism 
found associated endocrine maladjustment twice as frec|ucntl\ as 
in children without thxroid or pituitary deficiencies 
Stud\ of subjects with hxpogonadism or er\ ptorchidism of the 
endocrine tx^pe has shoxvn definite clinical exideiiee of tlixroid 
pituitarx dehciencx According to Gordon this is manifested in a 
low basal metabolic rate low specific dxnamic action of proteins 
and high blood xalues of cholesterol chlorides and une acid 

Treatment Treatment of hxpogonadism is based on suppkmen- 
tarx glandular therapx of thxroid and anterior pitintarx extracts 
orallx or hx podermaticallx Cn ptorchidism xx li tch does not respond 
after a reasonable period (six months) of endocrine therapx is 
undoubtedly due to mechanical interference with testicular descent 
This subject is considered under Surgery of the Testicle (page 731) 
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THE PINEAL GLAND 

Stcretioii of tJie pineal gland nhich pla^s an important part in 
the earK \ears of the cliiUl s existence acts antagoiusticallv to the 
pitiiitar\ gland It is helicactl that the pineal bod\ represses pre 
mature de\elopment of the sexual organs Tumors of the gland 
apart from cerebral manifestations often cause an abnormal bod\ 
de%elopment between the ages of four and eight \ears There is 
an earl\ growth of hair on the piibis obesitj marked enlargement 
of the penis, and less often of the testes and breasts The a oice ma\ 
also change Tins sMidromc is called macrogenitosomia pra?cox 
Pineal extract is of questionable \alue Deep roentgen ra\ thenpv 
and aairgera offer the most eflectixe means at our disposal 

THE ADRENALS 

Although the anatomic and histologic structure of the adrenal 
has been well defined one cannot make a similar statement with 
respect to the ph\ siologv of the gland Numerous cases of precocitj 
pseudoherniaphrodism and hirsutism baae been attributed to hvper 
activity of the cortical cells while their hxpofunction has been held 
accountable for certain tapes of obesitv amenorrliea infantilism 
or senilita in carla life Sudden rises m temperature tnaj be caused 
b\ haperacti\it\ of the mcdullara cells or in turn h\poactiMt> of 
the cortical cells 

^Vliiie tumors of the adrenal gland represent our chief concern 
in dealing w itli surgical aspects of the gland se% eral climcal entities 
will be listed bnefb Addisons disease or more truh adrenal 
insufficienca is rare m children However theconditunmav occur 
as a result of intoxications burns or adrenal hemorrhage of trail 
matic or thrombotic origin CJmicalb collapse and hvperpVTexia 
occur but the diagnosis is most often made postmortem Rabmo 
Witz (1923) reported 2 cases of licuiorrhage into the adrenal in 
bibies of seventeen and eighteen months respectiveh while 
Ilamill (1901) collected 90 cases occurring in new horns 

Tumors of the Adrenal —Tumors of the ulrend are reliti\el> 
rare and unless thej manifest themselves b\ their size or b\ seem 
darv sex disturbances frequentK pass unrecognized until death 
Our chief concern lies with the highly malignant meduliarj tumors 
found m children Connective tissue tumors are extremelv rare 
are usualK found on postmortem eromuiation and hav e little dim 
cal significance Thev include fibroma hpoim invoma angioma 
and sarcoma 

Cortical tumors either adenoma careinoina or melanoma are 
often characterized bv genito-adreml sjndroincs Pliev occur m 
adults and less often m children Ihe genito adrenal svndrome 
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CHVPTIR \U 
in DROCrPHALlS 

IhoROCFiiHits Is not *1 di«*crete pathologic clinical entitv but 
rather a phvaical btate uluch follows interference with the normal 
circulation of the cerebrospinal fluid 
Obstnictne and non-obstnicti\e t\pes occur These mav be 
produced b> lesions as diverse m nature as (1) congenital anomalies 

(2) inflammatory processes with their resultant cicatrices and 

(3) e\panduig lesions such as tumors cysts and abscesses 

The condition creates two distinct s\-ndromes (1) The familiar 
frank In drocephalus of infancv m which the whole head enlarges 
disproportionateh and (2) the less well knomi but equalii impor 
tant occult hvdroctphahis of older children m which the head 
does not become unduly large and the sv mptoms of increased intra 
cranial pressure are the dominant clinical features 
One basic pathologic factor is common to all cases of livdro 
cephalus nameh interference with the circulation and ab&orption 
of the cerebrospinal fluid Knowledge of the normal circulation is 
accordingly of prime importance 

The Spinal Fluid Circulation —The cerebrospinal fluid is formed 
bi the clioroid plexuses which lie within the v entricles of the brain 
principalh the two lateral cerebral ventricles From the latter 
tlie fluid escapes hi wa\ of the two foramina of Monroe into the 
narrow slit like third ventricle situated in the mid line between tlie 
optic tlialami (Fig “’53) It then passes through tic acqueduct 
of Svhius into the fourth ventricle which lies m the posterior 
cranial fossa between the cerebellum above and the medulla oblon 
gata below Thus far the fluid lias been on the inside of the 
hnin in spaces Imed by ependvma IVom litre however the fluid 
passes through the foramina of Magendie and Lusthka into the cis- 
terna magna which lies outside of the brain This cisterna is m 
realitv a dilated part of the pia arachnoid or subarachnoid space 
which entireh surrounds the bram and spinal cord 


( 741 ) 
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I rom the cistcnn nnpm the* ccrtl)ro^pinil fluul is distnlmtcel 
midad within the ipina! subarnchnoul ns f-ir as the lumlnr ^.ic 
ami ccplnlad l>\ thaniicla cncirdiiii; the hmn ‘‘tcni and pons to 
other lirjjt suliirichnoid spices l\inp MiitrilK ilonp the Inst of 
the brim— the cisttrm intcrj^ctluiiculins and the ti terna mttr- 
chiismaticn From these cistirnie the fluid mot e> iipwaitl o\cr the 
surfact of tlit ctribml hemispheres following m i pentnl wai the 



course of tlie arterial tree Tlie fluid sp»ce> art innero cojni within 
the limits of the sulci hut o\tr the top of p\ri are onlv cnpillari iii 
tliuknevj 

Vh orption of the ci rt bnHpmal fluid eicntinlh tikes place from 
the small cipilhrs sp icis oiirlviiis tlic eorter li\ a imdi iiusm not 
completeh ncree<l ujxm Cirtim iniCNtipitors coiitemi that the 
fluid pas'Cs from the sul«inclinoid s^^ttm into the superior lonpi- 


OBSTRUCTIVE m DROCEPHALUS 


743 


tudinal sinus through the active agen<^ of the Pacchionian granu- 
lations, while others believe the fluid reenters the blood stream 
dirccth from the depths of the cerebral sulci 

Interference with the normal circulation and absorption of the 
cerebrospinal fluid produces an increased mtrav entriciilar fluid pres- 
sure This distends the ventricles and compresses their wails which 
in reahtv are composed of the cereViral cortex The cortical walls 
thtrciipon undergo ‘ pressure atrophv” and become progressiv eh 
thinner, while at their expense the ventricular cavitie-j become 
progressiv eh larger Hv drocephalus is thus a phv sical consequence 
of some other primary pathologic process, and is analogous m mam 
respects to hjdronephrosis 'ITie process mav continue until the 
cerebral cortex in places is onlv a few millimeters m thickness and 
almost the entire intracranial space is filled with fluid Hence the 
term “livdroccphalus” which means “water on the head ’ 

OBSTRUCTIVE HYDROCEPHALUS 

Obstructive h\ drocephalus, as the name implies, is caused by 
mechanical interference with the free circulation of tlie cerebro- 
spinal fluid w ithin the brain, at some point betw een its origin w ithin 
the lateral cerebral ventricles and its escape into the subarachnoid 
s\ stern bj w aj of the foramina of LuschLa and Magendie Obstruc- 
tion IS most likch to occur at those points where the cerebrospinal 
fluid channel is narrowest, t e, at the foramina of Monroe, m the 
third V entricle, at the aqueduct of Sv h lus, in the fourth v entricle, 
or at the foramina of Luschka and Magendi Dilatation occurs onlj 
in those parts of the ventricular system proximal to the obstruction 

Etiology —Various pathologic processes mav cause obstructive 
bv drocephalus such as congenital atresia septic and non-septic 
inflammatorv processes and their resultant adhesions, embrvonal 
evsts, abscesses, and tumors (Figs 254 to 257) The so-called 
“congenital idiopathic” cases of obstructive hv drocephalus result 
from congenital atresia (or insufficiency) ot the aqueduct of Svlvius, 
but m the writer’s experience this is a comparativeh infrequent 
cause of the obstnictiv e hv drocephalus even m v erv y oiing infants 

Tumors, cvsfs and abscesses of the oerebeUutn are a caiamoii 
cause of obstructive In drocephalus m children Congenital cysts 
of the pituitary anlage arc also frequent during this period and often 
produce obstruction through compression and closure of tlie fora- 
mina of Monroe Neoplasms within tlie third ventricle and those 
arising from the pineal bodv may also occasionallv produce obstruc- 
tive hydrocephalus Finally, there is a form which follows inflam- 
matory reactions, eitlier septic or non-septic, of the pia arachnoul 
spaces or membranes, which residts m cicatricial closure of the 
foramina of Luschka and Magendie In such cases the cerebrospinal 
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fiujd cannot escape from the fourth \entricle into the cistema mapna 
and pia arachnoid spaces, and obstnicti\e Indrocephahis follows 

(Hg 25S ) 



riG 25s —The Cerebral ^ eDtndes ^ in a nortnal brain B m the brain of a 
chJd de\ eloping hydrocephalus nfter ossification of the cranial sutures (occult bjdro- 
lephaliia) C, in a hj drocephalic infant a few months old 


NON-OBSTRUCTIVE OR COMMUNICATING HYDROCEPHALUS 

The non-obstnictn e or communicating t\'pe of hj drocepliahis, 
in contrast to the obstructs et\pe, is gencralh idiopathic in origin 
In such cases there is no apparent mechanical interference w ith the 
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free circulation of the cerebrospinal fluid and no anatomic exphna- 
tkm for the increased pressure Apparent^ the cerebrospinal fluid 
cannot he aI)sorl)e<l from the pia arachnoid (subarachnoid) spaces 
oierl\ing the cerebral cortex as rapulK as it is formed nithin the 
\entricles 1>\ the \arious choroid plexuses ^^hethe^ this is due to 
an increased production of fluid or a decreased absorption is seldom 
determiinblc In rare cases nhere non-ohstructi\ e In drocephaltis 
develops after a child has recovered from meningitis it seems prob- 
able that the postinflimmatorv cicatrices obliterate parts of the 
subaradinoid spaces overlvmg the cortex and m tins wav reduce 
the normal rate of absorption 

Clmical Types —The clinical picture presented bv Indro- 
ccplialus in tbt v trv j oung infant is a familiar one bmee the bones 
and sutures of the skull have not coinpletclv ossified, the entire liead 
viclds to the increased intrac raniaLnres sure. and enlarges This 
enlargement follows a certain pattern it is limited alnlDst entirelv 
to the V auU and the face remains essentially normal in size The 
fontancILcs remain cipen and bnjge tenselv , the sutures are sepa. 

the frontal hossa; are imnaturallv p ronou nced, the ejesjippear 
to bo pus hed dow nward, and the palpebral fissures become nar- 
rowed and almond shaped The head may reacli an enormous size 
(I’lg 259 ) But m spite of this, and possiblv because of it tlie 
signs of acute intracranial pressure, such a» headache nausea, 
vomiting, blindness and coma, are ordinarily lacking The optic 
discr? usually undergo primary atropbv , but only rarely show papill- 
edema Pressure decubiti of the scalp become increasinglv difficult 
to prev ent Death, m untreated cases, cv entuallv comes as a result 
of marasmus and mtercurrent infection 

In older children, whose cranial sutures hav e alreadv ossified, the 
symptoms and signs of hv droceplialiis are quite different from those 
m infancy The ventricles, of the brain become progressively dis 
tended by the increased pressure of the fluid within them and may 
attain great size at the expense of the cortical substance whidi they 
replace, but the skull itself does not enlarge This inav be designated 
as “occult” hydrocephalus If the proce«!3 is not arrested, there 
ev entuallv develop the classical signs of acute intracranial pressure 
—headache, nausea, vomiting, edema of the optic nerve with pro- 
gressiv e blindness, stupor, and finally respiratorv failure (Fig 2G0 ) 

Diagnosis of Hydrocephalus —This sliould comprise not only the 
recognition of the disorder but also identification of tlie type, ? e , 
obstructive or non-ohstructive, and a determination of the etiology 

Hydrocephalus which occurs before ossification of the skull has 
been completed is readilv rev ealtd bv the characteristic enlargement 
of the head The “occult” tvpe, however, which develops after 
the bones and sutures of the sloill have completely ossifi^, is at 
times more difficult to recognize It should always be suspected 



Fis 259 —Characteristic bead chansea m lofantile JTrdrocephalua A Dif- 
proportjonate enlarsemenc of the cranial %au]( prominent and o^erbamons frontal 
boHS and pushed down appearance of the ejcs D fonlanellcs widelj open bulsing 
and tense 



Fig 200 — Both the«c children base hjdrocephalua with increasetl cerebral flui I 
pressure dilated sentriclcs and cortical atropfas Their heads are not enlariteii 
however liecause the sutures had ossified before the disease startol HjdrficephaJus 
in -1 was caused bv a lionign congenital C}^ of the cerelicllum and in H throuith 
closure of the foramina of Majtendie and Luschla li> scar tLsauc following non 
suppuratiie adhe^ii'e arachnoiditis Both are ajTnptom free three >ears following 
operation 








Fig “’6“’ Lateral and \ P enceiAalograins an iclant a few months old su0et 
mg f om bj drocephalua Note the external dilatat on of the two lateral t entnclea 
and marked atropbj of the cerebral cortex TH Tempo al horns of the lateral 
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^%hene\ tr iJpns of increased intracranial pressure appear in a child 
espttialK if there are no franh or focalizinp neurologic signs 
tinal establishment of the diagnosis in such however must 
frequenth auait the cMilenct obtained from air studies uhich 
reseal thecharacteristicdilatationof the \cntricles (Iigs 201 202 
203) 

Identification of the Tjrpc ITie difTerential diagnosis hetuetn the 
ohstructise and non-obstnjcti\e tvpcs of h^droc-cphahis ma\ non- 
he made clmicallv n ith great ease through a simple test dev ised and 
standardized h\ I)an<K This investigator found that a neutral 
cKe injected into ont of the lateral ventricles can he recovered h\ 
a lumbar tap within tneiitv minutes in a child suffering from non 
ohstnictive hvdrocephalus whereas in the obstructed t\pe fortv 
to sixtv minutes or even longer is necessarv Neutral sulpho- 
phenol phthakm or neutral indigo-carrnine prepared in sterile 
ampules ma\ he used In infants with open fontaneJles thedve 
IS injected into the ventricles hv means of a ventricular puncture 
perfonned with an onimarv luinlar puncture needle In cfi'^es 
where the fontanelles and sutures have alreadv closed trephination 
IS necessarv 

If the dve test indicates that the hvdrocephalus is of the obstruc 
tive tvpe a supplemcntarv tc»t is performcil to reveal the site of 
the obstruction Spuial fluid is cautioudv withdrawn 5 cc at a 
time and replaced with air or oxvgcn until 3D to 50 cc of air have 
been introduced into the spinal canal After this the child is slouh 
raised to the full sitting position and roentgen rav s are taken of the 
head The upper limit of the air as shown m the roentgenograms 
will indicate the level cf the obstruction The underlving patho- 
logic lesion in am given case can usualh be determined onJv after 
actual tissue examination 

Treatment of Hydrocephalus — fhe onlv effectn e treatment of 
hvdrocephalus is surgical The first step is to determine the tvpe 
i e obstructive or non-ohstructivc Hiis is done bv means of the 
dve test previouslv descrihe<l If this in hcates that the hvtlro- 
cephahis is of the obstmctive tvpe the next procxdiire is to deter 
mine the site of the obstruction bv means of the air tc-st or 
modified encephalograms 

In ObstructiTe Types —Treatment sliould be directed whenever 
possible to the removal of the obstruction Tliia is espcciallv true 
in cases due to expanding lesions such as tumors evsts or alwcesses 
and also those in which the foramina of Luschka and Alagendie have 
been closed bv post inflammatorv cicatrices In the latter relief 
can he afforded hv making a new opening through the membrane 
separating the fourth v entricle from the cistema magna (Fig 264 
1 and C ) 

In cases due to stenosis of the aqueduct of Sv Iv las a new route 
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for tlie escape of tlie cerebrospunl fluid from tlie obstructed ^en 
tricle IS best accomplished h\ the procedure kno;\n as third ^en 
tnculostonu Openinps are punched through the anterior v.all 
and floor of the tlurd \entricle in order to allow the dammed up 





F Q *>64 — A Treatment of ol tru t e hjd ocephn ua l> p n tu e of the floor 
of the th d ent le ope method pe mitt ng escape of cntr cular flu d info sub- 
arachno d ciate na D Treatment of non-obstnxet e bydroecphalus by avuls on of 
the choro d plexus ns o ginallj perfonne ! C New method of t ea ng congen tal 
obstruct ve hjd ocephalua th ougb puncture of floor of the th rd xentr cle by meana 
of a xe t culoscope D New method of treating non-oba met ve by Irocopbatus 
th ough eicctrocoagulat on of the cho o d plexus by means of the xentr culoscope 
Note n Methods C and D that collapse of the ventr ailar wall w th attendant shock 
ape ented by ma nta n ne a constant intra ent cidar pressu e 
48 
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fluid to e'icape directh into the lai^ subarachnoid cisterna at the 
base of the brain The fluid is thereb^ drametl into the tissue spaces 
from which it is qiiickU absorbed b\ natural ph\siologic processes 
The walls of the third \entncle at these points are extremeh tJiiii 
and the tendenci to secondary closure of the openinjts is i er\ slight 

In Non-obstructme Types The treatment of non-obstnicti\ e com 
raunicating hidrocephalus 13 directed toward the reestablishment 
of a normal balance between the rate of piwluetion of the cerebro- 
spinal fluid and the rate of its alisorption Since there is no wa\ 
known to increase the rate of absorption of the fluid from the sub- 
arachnoid spaces o\ erl\ mg the cerebral cortev effort must be 
directed as first pointe<l out b\ Dandi tow ard decreasing the rate 
of Its production through excising portions of the choroid plexuses 

The original tcehnic required complete empt\ mg of tJie \ entncles 
which allowed collapse of their thin cortical walls Thi^, proserl 
to be too shocking to the patients to make the procedure gencnih 
acceptable so that for inanv \cars following Dand\ s original 
contribution no further reports of the operation appeared in tlie 
literature (Fig 204 li ) 

A distinct ad\ance m the treatment of In drocephalus was made 
with the introduction of the xentricular endo cope or \cntriciiIo- 
scope This was first use<l for fiilgmation of the clioroid plexus b\ 
Dandv m 1922 Mixler (1923) emploved it to make an opening 
through the floor of the tlnrtl xentncle m a case of obstructne 
hxdrocephalus lollowing these earK attempts howexer little 
else was done m this connection until 1934 when Putnam brought 
out a new endoscope designed especialK for electncallv cauter 
izing the choroid plexus and reported a senes of cases successfiill^ 
operated upon The writer cmploxs a x entriculoscopc some- 
what different in principle and design which max be ined for the 
treatment of both obstructixe and non-obstnictn t t\'pes of hxdro- 
cephalus (Fig 2fi4 D ) 

The results of endoscopic treatment are distmcth promising 
Through doing aw^^ with the iicccssitx of emptxing the fluid out 
of the xentncles and thus prcAciiting collap'ie of the xentncular 
walls operatix e shock has been practicalh eliminatetl In a certain 
number of cases it would appear that the process has been perma 
nenth arrested although insufficient time has elapseil for a satis 
factor\ appraisal of ultimate results 

Spontaneous arrestment of lixdrocephalus occasionalls occurs 
without mterx entioii For this reason it is important to be slow m 
recommending radical measures until there is no doubt but that the 
hx drocephalus is progres'iing 
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snw BiriDA MCMNGOCrLC AND AHTLOMEN 
INGOCLLt 

I‘\iLunEof thetlor nlinul line structurei. to close iiormalK during 
embrxonic life gnes rise to three congenital deformities spina 
hifida mcningocelt and m\ clomeningocele (Dg 2(5) The con 
ditions art closeh related to each other and ma^ be regarded as 
\anations of the same basic anomaK In most instances the defect 
IS present at birth c r appears shortK thereafter 
Spaia — The condition is sitnplia an aphasia of the dor a\ 

laniintc of the spine and of the spinous processes Most cases c ccur 
in the lower lumbar region and as a rule eiidence no neurologic 
’nmptoms or signs Discoierj of the defect is generallv accidental 
following roentgenograms of the area 
Meningocele —The deformitv comprises not onlv an absence of 
the dorsal laminie and spinous processes but aUo a sacculation or 
herniation of the dura and anclinoid membranes through the bon> 
defect Diese lesions like spina bi6da also occur most often m 
tlie lumbar region but mas be pre ent at anj other point m the 
spine and e\en at times through a defect m the occipital bone at 
the base of tlie skull 

Meningoceles \ar\ greath in size The\ ma' be small flat and 
fluctuant being looseh covered with normal non adherent lavers 
of skin and subcutaneous tissues or be as wide as the cliild s back 
with the overlvmg skin adherent and so stretdied as to be com 
pleteh translucent Even in extreme cases the communication 
between the meningocele itself and the meningeal spaces within the 
spinal canal is alwavs bv means of a narrow neck The latter is 
usualK well definc*d Although it luav \ar\ somewhat in size the 
maximum d ameter is liiiiitid b\ the space between tl e lateral 
peduncles on each side of the neural canal which m a child rarely 
exceeds 1 5 cm 

The sac has three essential lavers the integument dura and 
arachnoid Ihe latter two lavers are almost invanabh fused and 
m large meningoceles all three lavers mav be inseparable Occa 
sionall> the inside of the meningocele is a simple evst like c-avitv 
lined with arachnoid membranes and commumcatuig bv a neck 
with the spinal spaces 'More often however it is multiloculatcd 
m some instances the lobuI« are freelv communicating while in 

(7oj) 
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others there is no apparent intercommunication bet^\een them or 
from them into the spinal spaces. The cavities are generally filled 





Fie 265 — Diagrammatic repre^cDtatioti of: /, Spina bifida (occulta) oith lipoma. 
II, Meningocele. Ill, ^lycloaiemngoccle. 

nith spinal fluid but may contain mucoid material. In simple tj^pcs 
the sac collapses upon being opened; in the multiloculated varieties 
there may be so much dense stroma between the lobules tliat e^■cn 



01 Fnirns TBCHMc 7o7 

\vlitii tilt caMtics nre emptied the meningocele as a ^\hole cannot be 
effcctutK collapsed 

Myelomeningocele — b pinal nen es, t he cauda equina and e%en 
tilt spinal cord it''clf ma\ herniate i^t of tlie neural canal and he 
in part a\ithm the meningocele In such cases the con htion is 
termini inNclomemngocelt In most instances the nenous tissue 
elements nre firmh adherent to or aetuallv incorporated within 
the Malls of the sac and their dissection therefrom iiith complete 
presen ation of anatomic continnits and function is often impos 
sihle 1 or this rta'ion the pmgnosis in mielomeningocele is usualh 
grate 

Diagnosis — Simplt spina I ifida seldom produces ssanptoms or 
signs aid the diagnosis is bise<l almost aluass upon accidental 
roentgen ra\ findings No specific treatment is indicated Men 
ingocele is usualli easil\ recognized The chief diagnostic feature 
is tlie presence of a more nr l ess csstic mass in the dorsal mid line 
omhn g the spine {or mid-occiput) which is firml> attached to the^e 
structures \ small multilociilated meningocele with dense stroma 
ma\ be mistaken for a tumor and a meningocele rising through a 
low sacril defect ma\ simulate a pilonidal cjst In either esent 
the proper cour e is to regard the swelling ns a meningocele and 
ad\ ise surgical interference If at operation the lesion pros es to be 
othensise it should be treated as indicated 

The differential diagnosis between menin gocele and mielomen 
ingoctle cannot alwass be made clinicallT^ When there is parahsis 
(f the extremities or of the sphincters the ihagnosis of mselomen 
ingocelc IS self-eMdent There are many cases howeier without 
CMdenct of neurologic signs which at operation re^eal nencs so 
denseh incorporated m the walls of the sac tliat it is impossible to 
sale them One should therefore offer a most guarded prognosis 
regarding the function of the lower extremities and sphincters m all 
cases of apparent meningocele 

Treatment —Simple spina bifida requires no treatment Cases 
of meningocele should be operated upon at the earliest possible 
moment since each da\ sdcla\ increases the risk of pressure necrosis 
of the skm or traumatic rupture of the sac with consequent men 
ingitis (Fig 26G ) The common accepted practice is to dissect out 
the neck of the sac and hgate it and then amputate tlie sac distal 
to the ligature Meningocele of all sizes ma^ be successfully treated 
in this manner provid^ there is no infection in the tissues at the 
time of operation 

Operative Techmc — The first tedmical objectne is clean dissec 
tion and isolition of the neck of the sac at its point of emergence 
from tl e neural canal (Fig 267) Tliere is always a well-defined 
circular or o\al foramen with a distinct collar whose diameter 
IS rarelv more than cm regardle^ofthesizeof the sac itself The 
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incision IS st-irted o^ er the dorsal mid line 1 to 2 inches cephnlad 
to the sac md deepened through the skin and subcutaneous tissues 



until the glistening white surface of the lumbar aponeurosis la 
reached directh overhing the tips of the spinous processes This 
IS the proper plane along which to approach the neck of the sac 



since the foramin of exit is aIwa^s through this laser Once tlie 
operator has orientated himself as to depth the incision is corned 
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toward and onto the sac os fir as the «ikin can be freed from the 
unlerhing meningeal la\ers Irom thu, point the skin and sub 
cutaneous tissue is separated from the rounded donie-Iike la\er of 
the ‘'ac proper %\ ith blunt turv ed stissors If the sac is a large one 
e\er\ effort should be made to conserxe all the skin and subcuta 
1 eous tissue possible (Hg 20S ) T1 e stripping of the km from 
the sac is therefore carriefl as h gh onto the dome as is possible 
without cutting into the sac and collapsing it The lower pole of 
the incis on is treatcfl m the same manner as the upper The result 
IS an elliptical incision around the sac (a pair of small roughh 
elliptical incisions with linear extension at each end) The sk n 
and sihcutaneous tissues are then retracted to proxide exposure 



F 0 •’08 — The akin o c ly ng the sac is d ssocted f ec and p earned as fa as 
poM I le (o a d final dosu e 


and the neck of the sac is dissected out cleanh down to the f(ra 
mm of exit m the fascial la^er 

Opening of the Sac —The sac should alwaxs be opened before the 
neck 13 ligated Tin* is done to permit return of an\ nerx ous tissue 
into the neural canal before the ligation is made If the meningo- 
cele IS full and tense it is wise to decompress it sloxvh through a 
hxpodermic needle before opening it uadeh since sudden co]!apse_ 
of the spinal fluid pressure occasionally causes sex ere shock. 

TTmtment of the Sac If the inside of the sac consists of a single 
eaxitx free from nervous tissue the problem is techmcalh easv 
The neck is doubl;y ligated with silk or cliromic catgut and the sac 
is amputated However vxhen the inside of the sac is composed 
of a number of locules the problem is more d fBcuIt One locule 
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Tftcr anotlier slioiild lie cnrefiilh opcne<l until the one Iei(liiif» 
(hrccth into the neuni cnml is identified Iliis oruntition i-* 
important for onh m this is it possible to detcrmint \shethcr 
or not nerxoiis tissue ilements or even tlie cord itself has cnteret! 
the meninpoccle Vnv nervous tissue vvhicli i» seen should he 
mcticulou h dissected fret of its atticliineiits to the sit wall and he 
replaced within the mural canal \ftcr this has been doiu lipation 
of the neck and amputation of the s^e niav he safth ptrformeil 

(Fig 2b9) 



canal ) 

CUkturc (f the \ccl — Oceasionnilv the neck of the sac has an 
unusiiallv large diainetir or contains «o much fibrous tissue in its 
walls or Is so thm tlut i jHirse-htring huture would castU Uarit 
In sucli inst Inca'S the operator must use his n^sourccfulniss to ifFect 
the closure This can nhvaxs Ik iloiie l>\ jilicating the walls of the 
c\st just distal to the nock and suturing the lavers m place with 
hue mtcrniptcd silk sutures I he closure of the neck should alnav s 
1)0 rcinforcaa! h\ overlapping adjacant lavtrs of the decji fascia 
(I VR 270 ) 

(lavire if the Skin by Pedicle Orafh —Closure of the skin (hftet 
after e\ci ion of a large menmgoccit mav prove to he a jirohhin 
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m phstic s^lr^:erv i:\en after nU possible skin has been sa\ed bj 
makinfr the initial incision in the manner de cnbed and ma'^imum 
undercutting and sliding of tlie skin has been perfcrnied tlie skin 



Fio 270 —Closure of the h atus n U e lumi a fa^c a by pi cat on of od acent 
l«sue Skmletcctoarecloeed nappropTaiemanaMU ngaped le flap { nece«eaTv 


edges ina\ still fail to meet 'Moreo\cr the defect is usualh directlj 
over the stump of the sat In such instances it is netess-irv to slide 
1 full tliitkness pedicle graft from either the hack or flanks (I ig 
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without tin ion < n lt^^ntlt^ I^m^ fl i am from winch tlicpitlirh 
prift h »■. lR“tn taken is mvmil with pinth priftH iht‘'i nn pin 
triU\ Ik taken from the thm K\tr of tpitiulnim aitnelual to tin 
<lomt ( f the iviMfl Nit Mrict i** m nei\“"Har\ throtiphout all 
stapen of tilt c iHntion since the shphUtt contanmintion h iniMf 
al)K (xnnmmiKntiil to thi *.pinil inunnpo ninl n‘>ull> in fatal 
iiuninpitis 



» K 

ti » Bn \ ”3 Men n* >rtle Wfo p an J »hrr Irpstmrn! ““V n rl ' reVy 
imt i fill 


Relationship ol Meningocele to Hydioeephalns — lin rchti n-hip 
(f imtiinpiKxli to livcIitHtphahis H o ntroi crvinl It is iinqm*'- 
tionil Iv tnic tint lx tli crnihtiins occur fnijnmlh m tit ‘•sim 
patient Ilm ini' tli\il»p n>nmmntl\ or the li'clnKipImhis 
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mav onl\ begin to be notice<l after the meningocele Ins been ojier 
ate<ljipon TOien this occurs the claim is often made that the 
hulrocepl nlus is the result of the reinoMl of tlie muiingoceJe It is 
sHted b\ some autliorities that the tissues contained within the 
meningocele attneU assist in some manner m the absorption of 
cerebrospinal fluid and that the remoxal of the meningocele reduces 
the rate of absorption suffieitnth to produce a coinmunKating t\'pe 
of ludroctplialiis I’enfield argues against ligation and remo^al 
of the sac and urges that the sac be opened e\acuatcd of its con 
tents and tlicn plicated and sutured m folds to form a flat jiad 
o\ Lfh mg the foramen.-of exit of 'the meningocele 

There are mam arguments contradicting this Mewpnnt and 
opposing this t\pe of treatment The chief fact would appear to be 
that the two comlitions occur simultaneoiislv so often in tlie new 
born that it seems proper to regani them simpK as different mam 
festations of a common dc\ elopmental deficiencv Nor is it sig 
nificanL-thatj n ma n^in stan ccs Ijxdrocephalus js onl> obser\e(L 
after ajiieningocele Jns bten excised ^ Meningoceles are eommon.b 
w ell jle\ eloped a t hirth wlicrcas li\<lrocephalus usualh requ^es 
weeks o r ev en monU is tcTdeclarc itself with sufficient certaint\_to 
jus>tif\ the d iagnosis "Nrorcoser the cotQmonl^ accepted practice 
of treating meningoale h\ sim ple lig ati on an d excision of the sne 
has gi^gn excellent results injIieTiands of raan\ observers 

The tlieor\ tint tlie spinal arachnoid pla\s an important role 
in the absorption of cerebrospinal fluid has ne\er been satisfactorih 
established Attempts to produce lixdrocepbalus expenmentalb 
in animals b\ isolating tlie spinal arachnoid from the cranial arach 
noid s\stem lia^e been unsuccessful 'Moreo\er complete blocks 
in high tlioracic le\els are frequent iii cases of se\ere spinal injurj 
aet the patients neaer deaelop increased intracranial pressure 
I inallj the tissues of which the meningocele is composed are fre- 
quentla unsuited anntoraicalla both in gross and microscopic struc- 
ture for ana such specific and important function as the absorption 
of spinal fluid Eaen iii cases arhere the tissues making up the sac 
might be compatible avith such a function tlie actual size of the sac 
is so small m comparison with the entire pia arachnoid sastem of 
the brain and cord that it ‘'Cems incredible it could possess such a 
determinate role in the deaelopment of increased cerebro pinal 
pressure 

IinalK plication of the sac, a s a da oca t ed b\ tho se who belieac 
that h adrocep halus !•> a resultof ero sion of the sa^^ iifthejaTiter s 
experience onla occasumalla possible At least one-EiTlf of the 
'menmgocelS" are-mul tilocuhr and h'aae interlociilaj^septa^ sucli 
thickness and firmnes s as t o preclude effectiacb ana attempt at 
plication 
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McninptKX'k*^ of tlip occipital replon art* trcatctl ncttutijiifr to tlu* 
‘v'ltnc prmcip!c>, ns mcniuj'otYlcs of the t'pioc. 

Cases Statable for Operation.— Tlu* selection i>. a matter for 
sulcr:tl)!f tlunijrht In this connection it sIjonM he tlearl.' tiiitler- 
stootl that no jumtoniic or jih^siolopc difett in nerie striitture or 
fvuKtton Is cNtr nnprostsl lv\ ojwrntion. The latter rt.mo\es »n 
iiiiMI'litK mass and iirv\ents the development of a spinal flnnl 
tistula with resulting meimittilis It is an net of \iry iloiihtfnl 
ihnritv to rep.iir a riivdoineniiif^ieete in a child who is nlreadv 
piraKztsl in Us legs nnd splnnctirs. Although often hh^siving. 
It at the same time diKuns the child ti» nti existenct* of the most 
pittftil invalidism 

It IS the writer's pmetieo to rifiisc to opvnite iiiKin a clilM with 
immngocile wlnn tlie legs an«l sphnuters are paralvrtsl InvoUe- 
nunt of the legs is easilv dtttnniiKsl l»v pruning the soli's of the 
feet with a pin A itoriiml tbild cries with pain and qiiirklv with- 
draws Us foot, therihv deimnistmting normal H'nsor,v and motor 
fvimtions I’aralvsis of the sphmttv^_5s dttmnnisl l>\ rvs.tiil 
oxainination, Vorni dlv . the sphincte r js t ight nml resists tin* 
entrnn<v of c\tn the tipj'f the litt le hngtr. .V'fonxsl entrance IT 
painful nnd tau'ts the chddno trv. 'riie ah-cinx' of 8>uth scnsop,v 
and motor rv Ilexes nvlkales paral\»»s. 



CHAPTER \LMI 
EPILFPSA 

1 1 ILFI ‘5\ IS a b\ mptoin of disease rather than a disea e it elf 
\n epileptic fit indicates a bntn nhich is eitlier pathoIogicall\ 
irritated or patholopicalh imtahle TJie primar\ etiolopic factr rs 
CTpable of settin;; up eiUier of these processes are numerous differ 
vMdeh in character and ma\ be specific or non specific 
Etiology — A Localixed Pathologic Lesions of a gross anatomic 
nature are a common cause of epilcpsi In this group of etioJogic 
factor* are included such lesions as congenital arachnoid (poren 
cephalic) CNsts giimmata tuberculomata post traiunatic scar tis 
sue formation absces'cs of the brain and intracranial tumors 
(tigs 274 27o 270) Tlie^e and other lesions are capable of power 
fulh irritating the brain Since the irritation produced b\ siicJi 
lesions IS fairh i\ell localized the clinical reaction tends also in 
Tvhole or in part to be focal m character This is the basis of focal 
epilepsi iiliich will be discus e<l more fuU\ later 
In addition to these gross anatomic lesions there are al^o other 
localized lesions which arc not directh Msible to the eve and which 
mav not be actualK anatomic in character but which act in the 
•^me wav ns anatomic lesions in piwliicing focal epilepsv These 
consist es«cntial/v of sharpiv localiml areas of hvpefirritabihtv 
which act as trigger zones for setting off epileptic fits Thev 
can onlv be discov ered bv electric stimulation of the cerebral cortex 
but their ablation often relieves the patient of attacks (Fig 277) 
B Diffuse Pathologic Processes cssentinllv plivsiologic rather 
than anatomic in character roav also cause epileptic attacks as is 
witnessed hv the fact that the most exhaustive studv of the hnins 
of manv epileptics reveals no si^ificnnt anatomic lesion 9 me 
conjiPmiQl tlneiojmertial dt^ed ■wVndi \eaves the tortex of the hiavn 
more sensitive to ordinarv stimuli than is normal is most probablv 
the primarv factor in all these cases, al o studv has revealed 
that various secondarv mechanisms appear able to effect this 
threshold fnvorablv or unfnvorablv and have a cecondarv role in 
the release of convulsiv e phenomena 

Different tyies of seandary release mechanisms mav operate m 
different cases of epilepsv For instance in the convulsions which 
frequentlv usher m acute febnle dln^s in children the release 
mechanism might be either the foxins elaborated bv the invading 

(-60) 
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bacteria or the hyperpyrexia The eon\iilsions of uremic poisoning 
are undoiibtedlj released bj the highly concentrated nitrogenous 
products of metabolism circulating m the blood stream ^^luc]l uould 



Fio 274 —Cyst or tumor The former may either be congenital or scoplaatio m 
origin 
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found that an imfn\ orable uater balance or acid base balance w ithin 
the hod^ tissues sometimes effects tlie incidence and se\ enh of con- 
vulsions in epileptics, this forms the basis on the one hand for 
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the “delndration" therapj, and for the “star\ation” treatment 
and “high-fat” (or ketogenic) dietb on the other. ^Ye kno«, too, 
that Inpoglvcemia (h\ perinsulinism) occasionalh induces epilepti- 
form seizures. 

Other biochemical mechanisms ma\ also influence the incidence 
of con\njl5ions Since the Xa~ion eonceniralion in the botl' fluids 
has been shomi to be a marked secondarj factor in producing the 
\iolent irritation of tlie inner ear characteristic of Jlenitre's svm- 
drome. it might vrell ha\ e a similar role in regard to other irritati\ e 
proces'jes affecting the central nenous s\stem The effects of 
dietary and ntamin deficiencies upon the nervous sjatem ha\e been 
indicated anew in recent studies nhich suggest a possible role for 
these factors in the mechanism of epilepsy. Finally, the relation- 
ship beta een alleryy and epilepsj is a subject which merits furtJier 
stud\ 

Epilepsies mth this tjpe of etiologj fall naturalK nithin the 
domain of the biophj'sicist and biochemist rather than the path- 
ologist, and must be treated b\ the medical therapeutist rather 
than the surgeon Vnfortunatelx, the problems of etlologj and 
therap\ to be solved m these ca«es are more complicated and 
obscure than those presented b.v gross anatomic lesions, and as a 
matter of fact are often \er.\ little or not at all understoocl at 
present The«e tv pes of epdepsv , usuallv congenital or beginning in 
earlj childhood, and without focal clinical features or demonstrable 
pathologic processes m the brain to explain the attacks, are desig- 
nated ''idiopathic” epilepsies 

The term “idiopathic” epilep\v should, however, be Used reluc- 
tantlv , and with the thought that it refers not so much to etlologj 
undeterminable as to etiologv not jet determined At pre-.ent there 
IS afoot a real renaissance of interest m the etiologv and mechani'sms 
of the epilepsies and it •'eems probable that as studv continues the 
great heterogeneous categorj of “idiopathic epilep^v ” will be slowlj 
fragmented into smaller subgroups which will have more sharply 
defined clmical sjudromes ba'^ed on constant pathologic factors 
which can be determined and successfuUv treated bv specific therapj. 

Chmeal Forms —All ca«es, of epilepsj maj , from a clinical stand- 
point, be classified as (I) focal or (2) non-focal. 

Focal Epilepsy —Focal epilepsj , broadlj speaking, is anj epilepsj 
caused bj a specific localized irritating lesion on the cortex of the 
bram This tj^pe maj be treated siugicallj and offers a favorable 
prognosis 

Non-focal Epilepsy -Non-focal epdepsv, on the other hand, is 
the result of one of the dilTu'^, non-specific pathologic prwesses 
above dc'cribed, often more phjidologic than anatomic, frequentlv 
not understood, and hence termed “idiopathic.” As pointed out, 
the^e cases fall within the field of the medical therapeutist, with 



NO^^-FOCAL EPILEPSY 


7G9 


the prognosis at prevent, due to the compltMtj of the problem, 
far less fa\ orable than that for focal epilepsj 

Because the prognosis for focal epilepsy ls so far more fa\ orable 
than for the iion-focal tj pe, e\crj resource r\ ailable to the clinician 
should be utilized to demonstrate if p<iiMbIe a focal origin for all 
epileptic patients 

local cnntuhioni are indisputable evidence of a discrete, localized 
irntatne lesion of the brain The classical example is the so called 
"Jacksonian” fit Here, for instance, clonic movements first appear 
in the digits of one hand, pass slowlj up the arm involving progres- 
sive!} the wrist, elbow, shoulder, face, trunk and leg of the same 
side, fiiiallv involving the entire bodv m a gentralized clonic con- 
vnilsion accompanied b} loss of consciousness and incontinence of 
the sphincters With such a convulsion the diagnosis of focal 
epileps}, due to a focal lesion, is easiK established 

General contnlsions, however, do not rule out focal epilepsv 
Indewl, generalized convulsions are verv frequenth produced bv 
the most sharpl.v localized lesions, as, for e\:ample, brain tumors 
Particularlv is this true m the later stages of the tumor growth when 
the entire brain lias been indirecth involved and is abnormally 
irritable A person observing onl> a convulsive seizure m sucli a 
patient might see no evidence whatever from the character of the 
attack itself that it was pro<luce<l bj a localized lesion which was 
capable of surgical removal 

All the available sources of focal data should be painstakingly 
examined in ever} case of epilepsv Focalizing features of great 
importance, not at first apparent, inav man) times be brought to 
light thtreb) The possible sources of this information are herew ith 
enumerated and discussed 

1 The early coniulsi07i occurring in Uie initial stages of a long- 
standing case of epileps) , which now shows onlv generalized major 
convulsions, is sometimes found upon careful questioning to have 
been definitelv focal in character 

2 Ahortne or incomplete atlacXs, m which onlv the earlj part of 
the convulsive pattern is acted out, and the “fit” is arrested spon- 
taneous!} before becoming generalized, often vield Vcahiable focal- 
izing information which is altogether lacking m the more serious 
generalized attacks For instance, a patient who suffers currenti} 
vv ith tw o or three attacks of generalized convailsions a month mav 
experience from time to time between these attacks a transient 
stiffcnmg of the fingers of one liand or feeling of heav mess in one leg, 
or a difficult} in expressing himself asiluenth as uiual 

3 The aura: or uamingr which often iinmednttlv precede gener- 
alized convulsions arc occasionallv of value m establishing the 
focal nature of epilepsv, especnllv if the aurie present a pattern 
which is constant m recurrence Tor example, bright lights referred 

49 
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constantl\ tothenght hand fields of \ision of botlie^es just before 
a convulsion, might well indicate an irntitue lesion in the left 
temporal or occipital lobe 

4 The initiating phase m an\ given attack imv nl o give leads 
which will help to latenlize or even localize a lesion ‘^ometiints 
this will be pureh 'sensorv such as a feeling of thickness on one 
side of the tongue or a warm feeling passing down an arm or a 

heavv feeling in the leg followed almost immedntelv bv loss of 
consciousness and i bilateral non focalizing convulsion Oc'casioii 
alK the verv first movement in a trulv generalized convuUion mav 
repeatedlv and eonsistentU be a <?tiffening of one leg or a raising of 
one arm or a turning of the head alwavs to one side or a twntcliing 
of one side of the face These mav occur just as the patient is 
losing consciousness or even after he l> unconscious and mav pre- 
cede the general fit h\ onlv a fleeting second Thev could not 
properlv be called Jacksonian phenomena but if thev constantiv 
initiate the convulaue pattern thev probablv have definite relation 
ship to a trigger area in the brain Even the simple ob ervation 
that convulsions begin alwavs on one side of the bodv mav be of 
great v alue m locating a legion 

0 Postcontulsne luehi or residual aymptomi and signs remain 
ing even a short while after the attack itself has pa^'sw mav give 
true focal data For example Following complete return of ton 
sciousness a patient mav for several hours or davs drag one foot 
in walking or have a conspicuous dilBcultv in speaking although 
mentallv quite clear 

0 Other symptoms or signs referable to the central nerroin si/^tcm 
found m association with convulsions should automaticalh raise 
suspicion of a focal lesion Headache nausea Idumns m w«i 
weakness or numbness of an extremitv or changes of pip'Ornlitv 
exhibited in a patient having epileptic attacks would constituti. 
strong presumptn e ev idence that an expanding loion such as tumor 
or ab->cess was producing the seizures All effort <5hou?d be made to 
establish tlie existence of such a lesion if necessarv bv air studies 

7 Ic/irc patAo/cjic prociwffw elsewhere in the bodv such as pul 
monarv absccss tuberculosis svphilis or anv neoplastic tliscas; m 
a patient suffering with convuJ ions boiild alwavs m«e suspicion 
of a metastatic lesion of the same tvpe in the brain 

& Tninma preceding the onset nj ejnlejiy offers prcs-umptn t 
evidence of localized scar ti sue or adhesions of the brain even 
though the convulsions themselves arc geniralizwl and without 
focal features This is ^o for the reason that the ‘vcar tissue mav be 
pre^nt m silent areas such as the frontal lolie taken up onlv 
with the higher psxchic functions from whuh sharplv fcKalizesI 
motor or sensorv response is impoisihle 
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9 Roentgen rat/ cxnminnUon often establishes the presence of a 
foe il lesion b\ dcprcsscil fractures or b\ revealing erosions hvper 
ostoscs vascular anomalies of the bone or even calcific deposits 
within the brain itself which indicate the presence of a tumor 

10 A sfii hj of qnlejisy m rarely comjlete wxU out an encq lalograt i 
or teninentogram Dicsc arc special forms of roentgen rav studv 
m which the spinal fluid is removed from the ventricles and sub 
arachnoid spaces of the brain and replaced bj air or other gas w hicli 
shows m great contrast m rocntficn rav pictures Cliese freciuentU 
reveal distended or distorted ventricies or abnormalitas o! the 
subarachnoid spaces which undenublv establish the site and nature 
(f the pathologic process accountable for the convulsions when all 
other methods of stud^ have faileil For cvample an tntephal) 
gram or vcntriculogrim inav he the onl> wav possible to di cover 
and accuratelv locate a congenital porencephalic evst in an infant 
having convTjlsions winch would otherwise he regarded as a case 
of congenital i<Iiopathic cpdcpsv 

11 Cerebral exploration (tnd cortical stimulation tn search fra 
trigger zone mav ho earned out in selected cases when all other 

attempts to establish a focal etiology have failed Tins technic 
oceasionollv discloses focal features not otherwise possible of 
detection Although this approach to the problem of epilepsv is 
not new in principle its general and svstematic use in the studv of 
epileps} lias onlv recentlv hten undertaken m a few of the neuro- 
surgical clinics The method consists cssentiallv of exjiosing under 
novocain anesthesia the cerebral hemisphere under most suspicion 
In a sj stematic w av stimulation of the cortet is earned out using a 
fine bipolar electrode and a minimal current— galvanic or faradic 
As the investigator stimulates point after point along the various 
gVTi si arplj focalized responses such as the movement of a single 
finger or tip are normally obtained But if a spot is found w Inch is 
a so-called trigger zone for convulsions its stimulation even 
with a vcr> weak current caiiscsaviolentconvoilsion andmtvpical 
cases reproduces the exact pattern of the epileptic fit from which 
the patient seeks relief ] xcision of this trigger zone will in favor 
able cases terminate the attacks 

Bj means of electrical stimulation the WTiter discovered m certain 
patients that areas of the brain to which pacchionian granulations 
were attached appeared to be more sensitive than the cortex else- 
wliere and w ere v irtualb trigger zones It would appear there- 
fore that m these pvrticular cases the granulations acted like 
adliesions Bj div iding the granulations and freeing the brain from 
its rigid attaclimcnt to the dura at these points the incidence and 
seventv of the convulsions were greatly lesseiiefl This example is 
citecl to show that with more exhaustive search new tvpesof focal 
epilepsv are being discov ered 



772 


EIILEPSl 


The dngnosis of idiopnthic epileps\ js permissible onI\ when 

(1) the disease first nppears dunng Inf^nc^ or earh childhood and 

(2) w hen no e\ idence of a specific or focalized etiolog\ can be estab 
lisheel h\ an% of the methods of studs outhueel alios c I sen tiien 
the diagnosis should be considireel tentative It should be made 
svith hesitation and with the same amount of mental reservation 
as would acconipan\ a diagnosis of fever— tmexphined 1 or it 
is unquestionablv true that as a result of improv ed nietl ods of 
studv and a rev iv al of interest in the subject manv cases of cpilepsj 
winch would has e been rcganled as idiopatliic (and hence incur 
able ) twentv vears ago are todav being si own to be the result of 
a localized specific lesion for winch siirgerv offers a favorable 
prognosis 

The term grand mal has been applied m the past to arn 
major epileptic attack characterized b\ sudden loss of consciousntss 
clonic convadsions of all extremities biting of the cheeks anil tongue 
and incontinence of urine or feces 

The term petit vial designates onlv a momentarv loss or altera 
turn of consciousness without convulsive movements lJus inav 
bo onlv a verv earlv and immature phase of a oonvailsive pattern 
w hich w ill later on ev oh e into a true major epilcpsv i r it niav 1 e 
the onlv ultimate which the convulsion will assume In children 
It practicallv nev er represents the final form of the epiltptic pattern 
m adults past middle life e&peciallv those with cerebral nrteno 
sclerosis it is often the final form Here the spell mnv possibh 
be on a V ascular basis repre^nting a sort of intermittent claudica 
tion of the brain 

Treatment of Epilepsy —The first step m treatment is to deter 
mine whether it is focal specific epilepsv and hence surgical 
or non focal non specific idiopathic epilepsv and therefore a medi 
cal problem Fverv resource av ailable as outlined aboi e should 
be utilized for this purpose since the outlook is so much 1 otter if 
a focal cause for the attack can be found 

Suiiacal Therapy — Fpilepsv due to a specific localized lesion of 
the bram sbould be treated b\ direct surgical attack upon tbe lesion 
designed to correct or irradicate it Depressed fractures sliould be 
elevated and splinters of bone removed ailhcMous should be freevl 
and scar tissues excised cvstsorabscesses drninwl tumors removed 
and cortical trigger zones ablated The correct procedure will 
m each instance be iletermineil bv circumstance and the surgeon s 
judgment The prognosis will depend upon the nature of tie 
le-5ion and the operator s skill but in general slioiil 1 bo favoral lo 

Non surgical Therapy —Fpilep v with an undetermined non 
specific non focal izedetiolop so-cdl«l idiopathic ipikpsv must 
be treated in a quite different manner In the-'C eases tlu trial 
and error nvethwl must be emplovcel III the various theories 
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rp^rclinp tJie etiolop\ md treatmentof idiopathic epi!eps\ must be 
considered The kttoRenic tlie high protein the low salt and low 
fluid diets should be gi\ en a thorough trial Tlie possibiIit\ of h^-po- 
ghctmia diould be ruled out One or the other ma^ be found 
empincalh to be of definite \ilue Allerg\ must also be studied as 
a possible factor and antaroin dehciencies excluded as contributorx 
causes 

Luminal affords excellent palhntne therapv m tlie pureh sNonp- 
tomatic inanagemcnt of cpilepsv particular^ the idiopathic t\pe 
Its iction IS entireU that of a sedatue but it does unquestionabh 
reduce the mimher of attacks has practicalh no ill-effects and can 
he administered indefiniteh without addiction or de\elopment of 
tolerance An aterage dose for an adult would be 1 gram t i d 
for a child proportionateh less perhaps J to 3 grain t 1 d 

Bromides also retluce the frequenc\ and sexeritx of convulsions 
but ha\e one drawback m that prolonged usage frequenth causes 
eruption of the skin The\ are chlef^^ emplo^ed as temporar\ 
substitutes for luminal in long standing cases 
The management of a person during an epileptic fit de«eraes 
brief comment The cliief concern is to preaent the patient from 
injuring himself ^ «oon as an attack begins be should be placed 
immediate)' on the floor «o that he cannot hurt himself b' falling 
a wedge preferabl' of wood should then be forced in between the 
upper and lower teeth to pre\ent the tongue being bitten It is 
important to insert the wedge between the molar teeth and not 
the incisors since the latter mai be broken off A good wedge can 
be made from a clothes-pin split loiigitudmalh A piece of wood 
with a blunt cud la worthless since it cannot be introduced between 
the close)' clenched teeth 

Once the teeth are blocked the patient should be rolled well o\ er 
on his side or face with tlie forehead resting on the ex-tended arm 
This allows mucus to flow out of tlie mouth instead of being aspi 
ratetl into the bronchi and lungs It also permits the tongue to fall 
forward clearing the glottis and reiluang the degree of mechanical 
asph\-xiation and exanosis which is such a distressing feature of 
major conxailsions There is little else to do except to wait for the 
attack to pass 

The Cerebellar Fit —The so-called cerebellar fit merits discus 
Sion since its differential diagnosia from the epileptic t\pe is oeca 
sionallx necessarx and extremelx important 
The cerebellar fit is in realitx a transient episode of decerebrate 
ngiditx Th s IS brought about in most instances when pressure of 
an intracranial tumor usualK cerebellar pushes the brain stem 
downward against the edge of the foramen magnum so sharph that 
the pressure of the edge interrupts the functional contmiiitx of the 
major tracts leading from the spinal cord to the cerebrum ^^^len 
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this occurs the patient goes mto a state of acute opi'^thotonus ’snth 
spastic hi'perextension of all extremities Although there mai be 
fine tremors there are no comaikne moiements All the extrem 
ities are ini oh ed at the same time and to the same degree Con 
sciousness ma\ or ma\ not be lost 

Although attacks of this sort usualh indicate the presence of a 
cerebellar tumor thei mar also occur « ith an\ acute obstnietne 
h^d^ocephalus secondar} to bram tumor The situation is usually 
brought on b^ straining often while the patient is on a bed pan 
Sharp sudden antifiexion of the bead or neck wdl al&o at times 
initiate an attack m a patient who has an advance<l cerebellar 
tumor 

Cerebellar fits are rather frequent in children since the most 
common intracranial tumor of childhood is the mid line cerebellar 
tumor The attacks are prone to occur with anhjitxion t>f ihe hend 
and neck as this seems to pull the brain stem down through the 
foramen magnum An enema is also a frequent proi ocatn e This 
mai well be the result of the incidental antiflexion of the head and 
neck caused b\ the ele\ation of the buttocks and pelus onto the 
pan or Bia\ be due to the increased intracranial pressure which 
occurs with straining ^en sick children with cerebellar tumors 
are not guen regular encmata or permitted to use a bedpan 
Kather rectal instillations of 29 per cent aqueous solution of mag 
nesnim sulphate (2o to 100 cc ) are adromistered and a sort of diaper 
applied which, contains absorbent material Such a child is better 
off sleeping on its side or if on its back without a pillow 

Treatment —This compnses the operative relief of the medulhrv 
pressure taking place at the foramen magnum and at the 'same time 
if possible remo\al of the lesion producing the pressure or the 
hvdrocephalus These measures should onh he attempted bv the 
trained neurosurgeon 
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I^TR\CnA^IAL TUMORS OF CHILDHOOD 

IvriL^ciUNUL tumors occur far more frequently in children than 
3*5 coininonK supposed T heir two sites of election are (1) the mid 
line of the cerebellum and (2) the region of the pituitarv bod\ 

CEREBELLAR TUMORS 

Cerebclhr tumors are the most common intracranial growths m 
earls lift The\ arise chiefis from the mid line or sermis and are 
of two tspes the meflulloblastoma and the astrocstoma 
named after the dominant tells found in eacli 

Medulloblastoma —Tins is the most common intracranial tumor 
of earls life and occurs onls during childhood It arises almost 
^'lthout exception from the cerebellar serrais or mid line % e 
from tlie ronf of the fourth sentricle and the clinical ssinptoms and 
signs which it produces are the natural result of its position It 
grosss rapidls and as it expands the tumor presses downward and 
tends to obliterate the fourth sentricle (Fig 257) This interferes 
tsitli the free circulation of the spinal fluid at this point and produces 
hsdroceplialus ssith all its accompansing clinical manifestations 
As the growth spreads lateralis and invades the two cerebellar 
hemispheres it produces ts pical cerebellar ataxia in the arms and 
legs It should be noted howexer that since the tumor dexelops 
from the roof of the foiuth sentricle it rarels produces pressure 
effects on the cranial nerves as these arise from nuclei which are 
located in the medulla oblongata or floor of the fourth s entriele 

The tumor is non encapsulated and higlilv msasise In the 
gross it IS so cellular and soft that it is best removed bs suction 
Microscopicalh the growth has a superficial resemblance to hinph 
oraa m that it consists of small round homogencoub cells closely 
pached without special pattern Transplantatinn to the spuial tonl 
mas occur bv waj of the spinal fluid but metastasis tlirough the 
blood stream is unknowai 

Symptomatology —The dominant clinical features consist of (1) 
evidences of increased intracranial pressure and (2) ataxia In 
certain instances signs which stronglv suggest meningeal irntn 
tion ina\ also result A typical case ma\ run a course as fol 
lows A child two or more sears of age who has presioush been 
Well and actne begins to get unsteads on its feet At first this 
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docs the ni)iflit\ of onset incl course of the illness exclude tumor 
since m main cases onK three ir four \seeks elapse between the 
npptiraiKt of the first svstem of a pnrticuhrls malipnnnt inedullo- 
blibtoim and the terniiml stage of the disease The historx is 
freciuenth of great \alue espetialh if tlie illness began witli an 
insidiotis and slowK progressne disturbance of gait which pre- 
ceded b\ a substantial length of time the appearance of the acute 
intracranial s\niptoins Papilledema of the optic nerce head or 
choked disc is of prime importance and is strong ecidence in fa\or 
of tumor Mthough the existence of fe\er and leukocc tosis suggests 
infection it must be remcmbercil that deh\ dr ition due to persistent 
^omltlng ma\ also produce lioth of these 

At times acute meningitis c*an onK he evcitided through examina 
tion of the spinal fluid Chronic tuberculous meningitis ma\ also 
be difficult to diiTcrentiate The long historc which often accom 
panics the latter infection ina\ suggest a neoplasm The histor\ 
of exposure and the existence of foci in otlier parts of the bod\ of 
course are important The Mantoux test for actne tuberculosis 
should al«o he utilised But frequenth as in the ca'e of acute 
p^ogenJc meningitis final differentiation must await examination of 
the spinal fluid 

fajpinrf tie spine m cases of doubtful diagnosis should be per 
forint with great care since the sudden withdrawal of onl\ a few 
cubic centimeters of fluid from the spinal spaces max allow tl e 
medulla oblongata to prolapse into the foramen magnum and pro- 
duce sufficient pressure against the respiratorx centers to cause 
death The tap in suspected case^ should therefore he done with 
the patient in tlie horizontal position using a fine needle and remo\ 
ing the fluid a drop at a time and taking onl\ sufficient fluid to 
permit of immediate cell cxiunt If the fluid is clear and the cell 
Count normal tl e needle should be imine^batelv withdrawn without 
further remoxalof fluid \anthochromia !•> suggestixe although 
not definitelx diagnostic of tumor 

I cninadoguiphy —This proceilure is occasionallx required to 
establish the diagnosis of cerebel/ar tumor IMien air studies 
are necessarx tliex should alwaxs be cametf out bx trepfimation 
and the direct intrcKluction of air into the xentncles The method 
of performing air studies b\ the introduction of air into the lumbar 
arachnoid spaces is definitelx dangerous in the presence of cerebel/ar 
tumors for the same reason as diagnostic spinal puncture Cerebellar 
tumors txpicallx produce interference with tlie passage of cerebro 
spinal fluid through tlie fourth xentncle and tlms cau'^ dilatation 
of the third xentncle and the two lateral xcntncIcs TOtn this 
condition is rex ealed in thex entnculograms it gix ts strong coiifinna 
tion to the clinical diagno^^is of cerebellar tumor 
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Treatment.— Tin's «msists of the surpical espoMire of tla* ineclullo- 
hlastoma find its atteinptetl eradication. The propnosN, ho^tvcr. 
Is poor since complete Tenio\al of this jnrtiinlar t\pe of tumor Is 
practu’all\ al\\n\b impossible, c%eii after the most radical *uirper\ 
and &upplerneiitar\ roentpcn-ra> therapy rcctiirencc K the rule. If 
It x'.erc possible to be certain without c':]jloration tliat tlie lesion of 
the cercbcllmn was in reaht\ a nieilullohlastoma, siirpical inter- 
fert'iice would hardlx e\er lie justified I'nfortuiiatcK, howcicr, it 
13 not possible ilmicalb to differentiate this tumor from other tere- 
bellar lesions which offer a more faiornble jiropiiosis. Tor till-' 
reason, and until the chnieal rnetliwU of iliaKnosis bale hwn 
itnimiicsl, eiplor.itor.i ojicration is neces-sarv. 



Fkj J7.S V^irfK-jsionia eonipros«njt lli<* flortr of the fourth setitnrip sntl ninlullii 
C3U«ine ol«lrur|ion 

Astrocytoma.— lube mnhilli>bl.istoinat.n, ibe nHlroe^tomata also 
ari'<‘ from the crrelKlIar \cniiis 'flic tumor rttviies its name from 
the fact that its chief cellular csMiiiKuient Is the “nstrocite” or 
stac-shaped «ll This ctll sends out multiple slender filirils iii 
Minoiis dinetioiis which tiit(rl.iec with slniilnr ftlirtls of other eclN 
to fonn tlie finer structural framework of the brain. Utcau-e tliej 
are liiphiv m.itiire u itli lerj sjHtialired fijiu tioiis, the calls multipl.i 
slowh .Vs a rc*sult. astrocatom.ita are relatiieli henipri tumors. 
Tliev are jKaubar m tluir fnaimut teudenev to the formation of 
e\ sts (Tip. -7b ) In such c«scs the active tumor tl-C'iie is tisualli 
caiiifinwl to a siiiple nodule imitmdinp Into the cvstic cavitv from 
its walb HemovnI of the nodule alone, without rmiovnl of tlie 
entire cwst w.ill, is sufTicitiit to effect n iKTimment cnire. 
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Symptomatology —'1 lie clinical picture produced b\ cerebellar 
astrocytoma is \er\ siinihr to that of mctlulloblastoma except 
the symptoms and signs de\tlop much more s!oivI\ Differential 
diagnosis has been considered under the discussion of Medullo- 
blastoma 

Treatment —This calls for exploratory operation inci ion and 
drainage of the c\st and extirpation of the tumor nodule arising 
from tilt c\st ^\all M1icne\er this is possible a permanent cure 
ma\ be expected }-\en if total extirpation of the tumor is impos 
sible tlie prognosis is not altogether bad as the growth rate is 
exceedingly sIo\\ Cases art known to be vs ell many >ears after 
remoyal of the tumor or exen simple e\acuation of the c\st 

TUMORS OP THE PITUITARY ANLAGE 

Congenital tumors and cysts arising from tlie pitmtan anlage 
comprise the second most important group of intracranial neoplasms 
occurring m cluldren 

Pathology —The pitintarc body is formed by the fusion of a 
doyvnc\ard ey agination from the floor of the third \entricle with an 
upyyard ey agination from the buccal mucosa tlie so-called cranial 
buccal poucli These form tlie anterior and posterior lobes of the 
pituitary body re^pectu eh Anomalies m the myolution of the 
cranial buccal process often leaxe cell rests in the vicinity of the 
anterior lobe and at tunes even a portion of the epithelial lined 
cranio bueco tube ma\ remain as a small e\st vvi^in tlie sella 
turcica These \cstigial remnants ina\ later resume growtli and 
give origin to various t\-pes of congenital tumors and cysts in 
the immediate vicinitv of tlie pituifan body By far tlie most 
important of these is known vanoush as cranio-buccal pouch 
cyst Rathkes pouch c\st or suprasellar cyst (Fig 2oo ) 

1 or purpose of discussion the first of these terms will be used 

Clmical Manifestations A cranial buccal evst usualh starts to 
grow y\ ithin tlie sella turcica itself In this location it first disturbs 
or destrovs by pressure the active endocrine cells of the pituitarv 
gland tlnis affecting skeletal growtli sexual development and fat 
metabolism The well knovni Frohcli svndrome is frequenth a 
result As the cyst continues to expand the sella itself becomes 
enlarged As this process continues the membranous diaphragm 
which closes over the top of the sella turcica is stretched upward 
and pressure is brought directlv against the under surface of the 
optic chiasm This produces a progressive primarv optic atrophv 
with quadrantic or hemnnoptic (bitemporal) defects in the visual 
fields Eventuallv tlie diaphragm sellT ma\ rupture allowing the 
c\st to escape through the tear so that a part of the evst comts 
to rest above tlie sella within tlie cranial cavitv proper TJie 
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formation re^einliles a coilar-lnitton ahsrcss. ContimicHl growtii 
of the cjbt in lotation prwluctr*, in aiiiittion to the oripiiial 
pituitan ^\n(i^ome, symptoms and signs due to prcs-snre uikiii the 
c-erchral structures aJiich are similar to tliose prfKliicwi h\ any 
other intracranial neoplasm Signs of increased intracranial pn‘&- 
surc mai thii-5 result, or acute li\drocephaIus develop from pressure 
of the ev st upon tJie two eentrallv placeci foramina of Alonro 

The evsts mav develop verj slowK or thev mav he present a 
long time before produeing sj,inptoms ruder siitli conditions 
deposits of calcium frec|uentlv form in their walls (about SO per 
c-ent of the cases) , such findings are of considerable v nine in confirm- 
mg the clinical diagnosis through rocntgen-ra> studies 

Diagnosis.— The csseiiti.iI clinical finding is the presence of a 
more or less t\pit>al pituitarj svndromc associatinl (in 80 per tent 
of the eases) with calcification within or above the sella turcic'a. 
It IS not alwavs possible, especwllv m \erv .voung or uncooperative 
children, to be sure of the tvpe of “e)e signs," p.irticu!nrl\ dtfetls 
m the visual fields UTien, however, blindness begins insidimid.v 
and progresses activciv and is accoinpanietl bj an increasing optic 
ntrophj. in a child who previouslv has had good vision, anti when 
no other definite pathologic cause for the blindness can he foiintl, 
the possibilit.v of a suprasellar evst must alw.nvs be consldercth 
I'vcn tluiugh ft positive diagnosis cannot be made, exploration of 
tlie sella, in the w ritcr’s opinion, is jiistificti 

Treatment.— This consists of the suigicnl cv.ictiation of the c^st. 
The procxxlure recpurcs the skill of tv traiiuxl neurosurgeon, and in 
Mimiictcnt han<!s entails onl.v secondarj ri‘<ks. When performed In 
time, the operation atTotvK immediate and siibstanti.a! return of 
\ ision In a certain proportion of cases, however, the ejsts refill atiil 
reproduce their prtwknis pressure ctrects. The iilthiinfe prognosis 
should therefore lie guarden!. 

CEREBRAL TDMORS. 

Cerebral tumors are «o ver> rare in cliildren that tlieir eoiiMidera- 
tion will be omitted in this liiiiitctl disnissioii of intracmnial luo- 
phasins. 
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Bn\l\ \BSCESS 

■ippROxrwtrfLi S3 per cent of mfr'jcraniaJ ahsce^ses origimte 
from chronic suppuration of the ear and 0 per cent from infection 
of the nasal caMt\ and acccs^orv sinuses In \iew of the great 
freqiiencN of otitis media and mastoiditis in children tlie importance 
of these conilitions as ctiologic factors m the production of cerel ral 
abscisses cannot be too stroiigK emphasized Moreover chronic 
otitis media frequentlv produces mastoiditis which especialh in 
infants is difficult to diagnose 71ie following is a good rule to 
observe ^Mienever heaijadie nausea vomiting visual disturb 
ances or stupor appear m a child who has had a chromcallv dis 
charging ear espetiallv if the ear has recentlv and spontaneouslv 
stopped draining abscess of the brain should be stronglv suspected 
rhe same principle applies to tase> m which svmptoms of mtra 
cranial pressure tlev elop follow ing clironic suppuration of the frontal 
or other accesson nasal sinuses 

Pathology —Although the usual site for cerebral abscess of otitic 
origin is m the temporal lobe just ahov e tl c petrous ridge the process 
nia> spread so as to involve a great part of the lobe In most 
instances the abscess centers at a point about 1 mcli above and 
behind the external auditorv meatus Such infections occur practi 
callv alwavs bv direct invasion through the dura from necrotic 
mastoid cells Suppuration apparent^ secondan to chronic otitic 
infections ma\ occasionally <lcvelop in other parts of the brain 
such as the frontal lobe and even in the opposite hemisphere 
Wide this fact is well recognized the method bv which distant 
parts are infected is not understood An abscess arising from tiie 
accessorv nasal sinuses usuallv develops in the frontal lobe on the 
same side as the diseased smus Metastatic ab cess most often 
from the lung mav occur m anv part of the brain but is most fre- 
quentlv encountered well up on tlie cere! ral hemisphere anterior to 
the motor zone 

The cellular patliologv of brain abscess is similar to that of an 
abscess in anv other part of the 1 odi Jmmediateh after the intro- 
duction of infection into the brain tissue there is a diffuse cellulitis 
(or encephalitis) I iquefication graduallv takes place m the center 
of the mflainmatorv zone and a walling-off reaction develops about 
the penpherv In favorable cases this latter process progresses 

( 781 ) 
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until a finn mil is formed from conncetne tissue and gliomatous 
elements In chronic cases this mas be 3 to 4 nun m tliickness 
and be quite tough and the infectise organi ins seem to progres 
siselv lose their bactenologic sirulence Usualls hosieser the 
abscess v.aU Melds and the purulent collection expands m size 
If Its groTcth be slow and the reaction of the surrounding tissue be 
slight the abscess ma\ e\entualh fill the entire temporal or frontal 
lobe nith amazingK fen clinical sx mptoms or signs Before reach 
mg such size hon e\ er capsular rupture generillx occurs and the 
pus drams into one of the xcntriclea or into the subarachnoid 
spaces In such cases meningitis mxarnbK follows xMth fatal 
outcome 

Symptomatology —The clinical sxmptomatologv of cerebral 
abscess merits special comment In some respects the process tends 
to produce the same sxmptoms as a tumor occurring m a similar 
location For instance in addition to signs of general increased 
intracranial pressure an abscess of the temporal lobe usualK 
produces an homonx-mous hemianopsia ui the xisiul fields of the 
opposite side and if the process is on the dominant side of the brain 
some txpe of aphasia also results An abscess of a frontal lobe 
tends to produce changes in pcrsonalitx How ever the extent of 
these changes xaries amazinglx ami bears no definite relationship 
to the size of the abscess itself Small absccsse^ especialU when 
acute and associated with edema in the siirrotinflmg tissues max 
produce gross clinical signs xxhereas larger older and more entapsu 
lated txpes frequenth produce a minimum of signs and certainly 
far less than a tumor of equal size Furthermore a definite tncapsu 
lated process max produce \er\ few local signs This is probably 
due to the fact that tlie abscess distributes its pressure effect more 
uniformly o\er greater surfaces tJian a firm tumor so that its ma^'S 
action IS translated more into general pressure than into focal 
pressure effects 

The constitutional reaction to the infection ma\ nKo be extremely 
mild or entirely lacking exen with an ab ctss of considerable sire 
rile pyrexia rarely exceeils a degree or two yyhile tlie leiikocxtic 
count usually approximates 12{XXI to loOOfl 

Diagnosis — At times it is xerx difhcult to establish the (hagno'^l^ 
and localization of cerebral abscc»'> from purely clinical lyidenee 
yyhen the signs of intracranial pressure or irritation develop during 
the course of chronic mastoiditis or suppuration of an acce^'^on 
nasal sinus Although the correct presuraptne diagnosis should bt 
cerebral abscess its actual confirmation must usually await opera 
tion lyocalization of the abscess is dotcrmmoil partnlK on the 
hyy of ayenges and yyhen tlie^fail h\ certain diagno tic opettittvc 
procetiures Cerebral abscesses originating from tin lar occur in 
the temporal lobe of tlie same side and are centered most often 
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beneath a point appro^ninattli 1 inch abo\c and I inch behind tht 
cvtermi auditon meatu'i at n depth of 1 to 3 cm In doubtful 
cases a small treplnne openinp is made at tins point and a needle 
introduced in tiie direction of the suspcctc'd lesion until pus or the 
resistance of the abscess uall is encountered \\lien a frontal 
abscess is suspicioncd a sunihr process sliou/d be carried out m 
this region 

^Mien the abscess is not located at the expected site the operator 
has a choice of two procedures trephination and exploratora 
punctures m other parts of the brain or \entncuIographj The 
former is prefcraVile since the abscess max rupture into a xentriclc 
if the cerebrospinal fluid is remoxed too qiiicUx or the internal 
pressure relations are otherwise disturbed 

Treatment — \ltbough the treatment of cerebral abscess c insists 
fundamental^ of surgical drainage opinion differs considerabh as 
to the best means of accomplishing this The debated points are 
(1) The most faxorable time for drainage and (2) the question ( f 
whether conservatixe or radical drainage procedures should be 
emplox ed 

The most conserxatne form of drainage is tliat of Dand^ who 
recommends that the abscess be repeatedJx tapped fJjrough a 
small trephine opening and that nothing more be done The basis 
of the procedure is Dand> s statement that most abscesses will 
spontaneoush sterilize themselves if their mtracapsuhr tension is 
relieved ^Miile this max be true of the original abscess the method 
utterlj Ignores the opportunitx for reinoculation along the needle 
tracts with the production of secondarx abscesses ^Miereas several 
neurosurgeons have bad faxorable results with tins method m 
occasional isolated cases none have had the general success experi 
enced bj Dandx In the opinion of the xsriter the procedure max 
well fill a useful role as a prelimimrx or conditional method of 
treatment After localization of the abscess the first evacuation 
of pus max be accomplished through a simple tap Should the ab 
scess refill several times or other signs of secondarx abscesses along 
the needle tract dev elop the method should be abandoned for one 
of the more radical operative procedures 

Another conservative method consists of incision of the abscess 
and drainage through the use of a small rubber drainage tube 
(No 18 catheter) Althou^i the procedure is simple and folloxxs 
sound surgical principles serious postoperative complications maj 
easih develop For instance the drainage tube will not remain 
in place in the collapsed abscess cavitj unless it is sewed firmlv to 
the dura If this is done however there is a grax e possibilitx tint 
the inner end max punch its wav centrallx into the expanding 
ventricle witli resultant fatal meningitis Furthermore the too 
sudden and complete collapse of a large cav itv about a small rubber 
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twbm" pem^Us of the form'vtion poorh drainetl pockets v.hjch 
mac lecome secondare abscesses Grant pointetJ out tint hot!) 
objections could be materialK leswned be delacmg the operation 
when possible until the fourth to sixth neek at nhich tune tlie 
c\ alls evouhl be c\ ell dec eloped and firm This procedure has been 
most used in the past 

\ more radical treatment of cereliral abscesses ccas adcocnteil 
b\ King m 1924 In this tecJinic the bram tissue ocerhing the 
ab cess is remoc ed the top of the abscess cut an ac , and the ca\ iti 
and cerebral defect packeel mth iodoform gauze The latter is 
alloned to remain in place for ten to tncice dies be nhich time 
the entire emte is lined be healthc granulations During ccound 
healing herniation is precentcil be repeated lumbar punctures 
This method has the adcantage of thorough open drainage and 
ccondarc pockets are rare It also does atvac cvith rubber drainage 
tubes and the danger of breaking into the centricles with resultant 
meningitis It has the d^dcantage hocrecer of being a more 
serious procedure than the ones precaousK desenbod 'ITiere is also 
a possibilitc that the u ide scar ma> tend to produce concailsions 
although this has not occurred to date in Kings extensive senes 
liadical drainage be this method in the hands of King and others 
has produced excellent results and in the writer sopinion has proven 
to be the method of choice Although the various operative pro- 
cedures used to dram cerebral ab ceases have here been discussed 
at some length warning must begicen that treatment of a cerebral 
abscess should not be attempted bv the surgeon unfamiliar w ith the 
technical aspects of brain surgen Few conditions require more 
particular skill and judgment than the successful treatment of an 
ab>ceaa of the bram Properlv treated the prognosis for permanent 
cure should be somewhat better than oO per cent 
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ACbTK CRANIAL INJURY 

AcuTLcramal injiinescompnse (l)Fracttircsoftheskiill, (2)cere- 
bral concussion and edeina» and (J) intracranial hemorrhage 

FRACTURES OP THE SKULL 

J Sittijile linear fractures of the skull, of themselves, are not 
serious and require no special treatment other than a moderate 
period of rest 

li Depressed fractures slionld be elevated as soon ns practical to 
prevent permanent damage to the compressed brain unikrlv mg the 
fracture 

C Compound fractures require immediate and special attention 
Healing b.v priraarj union should be aimed for in all fresh nounds 
If tlie surgeon sees the wound mthin on hour of the accident the 
following procedure is recommended radical "debridement ’ of 
all devitalized skin and other tissues, thorough disinfection of the 
parts including the deptlis of the wound mth 70 per cent alcohol 
and, when technically possible, reapproximation of the wound 
edges without drainage \ wound thus treated requires close 
attention for the first week, at the first evadence of infection it 
should be opened widelv and Dakinwed 

Advantages of Pnmary Closure —Primary healing of the initial 
wound has one very great ndv.antage, t e , it allows reevpioration 
to be carried out tlirougli it Let us suppose that four or six day s 
after the accident a subdural hematoma is suspected If the original 
wound has l>t*en surgically closed without infection, it is a simple 
matter, under nov ocam, to make a small trephine opening at tlie 
site of tlie fneture, through wJiich tlie presence of a clot can be 
easily detected, and if present, drained Had tlie original wound 
been allowed to close by granulation, the diagnostic and curative 
trephine, so simple m the presence of a clean field, can only be 
earned out at great risk of producing meningitis or intracramaj ) 
abscess 

Healing by Granulation — TOien the patient does not reach^tJie 
surgeon’s hands until more than an hour after the accident, bacterial 
invasion has probably occurred in the devitalized tissue. In such 
instances it is best to pack the wound widely open, apply wet dres*^ 
mgs, and allow healing to occur by secondary intention The 
50 ( 785 ) 
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hazard of meningitis or cerebral abscess is slight so long as the dura 
remains intact and the scalp \^ound is kept ^\ide!\ open and moist 

Treatment of Senous Compound Fractures —The treatment of 
se\ ere compound fractures of the head m which the dun is tom ituI 
the brain itself is lacerated is such a complicated problem tint the 
writer feels the assistance of a neurosurgeon should be sought m 
such instances In the absence of such help perhaps the wisest 
cour e IS to pack the wound open and keep the dressings constaritlx 
moist with a continuous Dakins dnp TendencN to herniation is 
combated bi frequent spinal taps The complications are man% 
and the prognosis gra\e 

CEREBRAL CONCUSSION ANT EDEMA 

The most endent phisical *^0013 of -?eiere cerebral concus ton 
IS edema of the brain The mechanism need not be here disCUs cd 
buffice It to sai that withm a few seconds after a seiere trauma 
the brain begins to swell This expanding pressure against the 
imiielding cranial lault accounts in large part for the ‘leierc head 
aclie restlessness delirium and stupor larioush accompaming 
blows upon the head As the pressure exerted b\ the expanding 
brani increases and persists the normal circulation of the blood 
within the brain is interfered with which if continuwi results in 
permanent changes in the cellular elements of the cortex and brain 
stem 

Cerebral ischemia affecting especialli the medulla oblongata 
caused b\ the tighth swollen brain is the most comraon cause of 
death during the first twehc hours after se^ere liead trauma 

Treatment The treatment of «e\ere concussion has gone through 
'seaeral changes within the past few a cars Yvith the iinpnneineiit 
of neurosurgic technic deconiprcssne operations of carious ^orts 
became the >ogue bufBcient data was accumulated howecer to 
p^o^e definitelc that patients who were not decompressed ihd better 
than tho e who were The polici was then adopted of leaMiig 
such cases sec ereU alone But recentlc Fac of Philuklpbn 
has recalled attention to the faert that edema of the brain protlucts 
ischemia b\ squeezing out the blowl also that the degree of this 
cerebral i chemia resulting from the swelling of the brain after 
trauma can be reduced at least theoreticallc, iii two wa\ s (1) B\ 
the use of dehcdrating measures such as the mtraceiioiis injection 
of oO per cent glucose solution in doses of oO to 100 cc c\er\ three 
to SIX hours and (2) he frequent drainage of the spinal fluid through 
lumbar tap— oO to 60 cc tcerc eight hours Assuming there to be 
roughh 50 to 60 cc of spinal fluid normallc contained in the cranial 
cerebrospinal spaces the remocal of this fluid will allow tint much 
extra cranial spac* to be occupied b\ blood If this blood be m 
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urcul-xtion main times GO cc of blood would he brouglit into 
ittive plnsiologic contact With the tissues during an hour 

B\ the use of delndrating agents and spinal drainage ha^ claims 
that he has greath sliortene<l the penod of required ho&pitahzation 
and has les cncd the incidence of such post traumatic s\ mptoms as 
headache ^ertlgo asthenia etc Incidentally the taps also tend 
to free the cerebrospinal fluid of old blood and other debris which 
tend to clog the terminal subaradmoid spaces from which the spinal 
fluid must be absorbed rtilure of this ma\ result in non obstruc- 
tive UvdcocepUalwa lav states there is we dawger ef prwiueiwg 
herniation of the brain into the foramen magnum as a result of the 
taps provided these are started soon after the trauma he admits 
some nccol for caution if the taps are begun twelve to fifteen hours 
later 

INTRACRANIAL HEMORRHAGE 

\cutc intracnmal hemorrhage following trauma may occur m 
anv one of three forms (1) Acute epidural heuorrhage from the 
middle meninged arterv (2) acute basilar hemorrhage from a torn 
vessel usuallv avenoussmui> at the base of the brain and (3) acute 
lutracortical heriorrhnge usuallv associated witli laceration of the 
brain Ihe chronic subdural hematoma which manifests itself 
dav b or ev en w eeks after the trauma will be discussed independently 
and later 

Acute Epidural Hemorrhage —Acute epidural liemoirhage gener 
allv occurs from a tom middle meningeal arterv produced by 
linear fracture over the vault of the calvarium Several branches 
of the arterv raav be torn These hemorrhages being arterial are 
aivvavs acute and require inirae<hate intervention \\hen properly 
treated the prognosis is good 

Symptomatology —A typical historv is that of a voungster who is 
hit in the temple while standing at bat bv a pitched baseball 
He receives a slight concussion and is temporarily knocked out 
He quicklv recovers from bis concussion regains Ins senses and 
returns to play As time goes on however he complains of increas 
ing headache and nausea and then once more becomes dull and 
develops weakness on the side of the bodv opposite to his injurv 
riicsc signs may progress to complete hemiparesis and deep stupor 

The history of recurrent stupor after a pen I of lucidity is of extreme 
diagnostic vipoTlance It represents the effects of a pnmarv con 
cussion from which the pvtient temporariK recovered followed 
by a secondarv progressive intracramnl pressure effect due to an 
accumiil itmg blood clot As the intracranial pressure increases the 
temperature iisualh rises rapidly the pulse and respiratorv rates 
are at first progressively slowed but later if the condition becomes 
critical mav accelerate greath Parah sis develops If the mtra 
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cnnnl pre-'Sure is not rtlic\fd b\ rcnio\aI of the clot, se^crc ttre- 
bral 1‘^hemn will ensue folloncd b> death from h\7>erthermia or 
paralv sis of the re^piraton center 
Diagnosis — Mtliouph stronglx indicatetl m the lustor\, tjie dng- 
nosia Is usuall\ dtfinitch establishetl onh b\ e\p]oritor\ trephine 
over the site of the suspcctw! clot 

Treatment —Tina consists of evacuation of the clot and ligation 
of the bleeding vessel Tlie technical considerations are di'Ciisseil 
m a subsequent part of this chapter correlating all tlie phases m 
the management of an atutelv injured head case 
Acute Basilar Hemorrhage — Hemorrhage at the hasc of the hriin 
occurs frcqiitnth nith fractures through the ha'C of the skull 
\lthough the \ cs'^els torn mav he cither arteries or \ ems the damage 
usuallv involves one of the basilar smuscs the cavemotis great 
superficial petrosal or sigmoid These lend to hleeil mfo one of 
the atljaecnt subarachnoid eisternie ami thus fill tlie tcrebro'-pmal 
fluid and spaces with gross blood Hemorrhages of this tvpe arc 
ettremelv grave The blood corpuscles follow the subarachnoid 
svstexn over the cerebral cortce and tend to plug the fine capillarv 
spaces in the depth of the sulci tliercbv interfering tremtndoush 
with ah'orption of the cerebrospinal fluid There is thus producwl 
an acute hvdrocephalus of the non-obstructne or communicating 
tvpe (Refer to Hvdrocephalus ) 

riie onlv hope of recover' in such cases lies in keeping tlic sjiinal 
fluid Spaces as well cleaned out of hematogenous debris and as well 
dccoinprcs-c<l as is possible This is Ivcvt affected bv means of 
frequent spinal ilrainage of dO to (>0 cc everv six or eight hours 
rhe prognosis in cases cvhibmng licavv gross blood m the spinal 
Ibiid Is despite all treatment extreineh bad I^s severe cases 
diowiiig onlv traces of IjIckkI mav recover 
Subcortical Hemorrhage —Hemorrhage into the substance of the 
brain i'- usnallv stcondarv to lacerating mjuru-' fmm moving frag- 
mentsofbonc However one occasion illv sees mas-jivc hemorrhages 
associatwl with an almost explosive rupture of the cortex without 
signs of local displacement of bone, and at great distimcxs from tin 
site of direct trauma 'I his is the tvpicat and serious eontranxiu' 
iigiirv \t other times grave and even fatal injiirv to the brain 
mav be cvufenceif bv no more objective findings than a few soat- 
terevl petechial hemorrhages hmitevl to one lobe of the organ and 
without anv free blood in the ventricles or subarachnoKl spates 
The licinorrliage within brain tissue tends to ‘ fxunt directlv into 
the svdnrachnoid spices or iiwlirectlv thereto b\ w iv of thi ven 
triclcs It nltimafclv apjiears in the spinal fluid taps wluri it is 
iiridistmginsliahlt from (he bleeding due to tom biisilar vtsviN 
Diagnosis — The conibtion i> usiidlv luidilTcmitiabU, tlimtallv, 
from hemorrhage due to a tom smiis at the h i e of tlu brain 
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Prognosis —Tins is gra\ e in all case. Curiouslv enough it m ould 
appeir from the mithor s obsenntions that the prognosis is better in 
cases due to direct injiir\ nilh compound fracture tearing of the 
dura and brain laeeration than in those due to indirect contra-cou 
trauma 

Treatment —There is no specific treatment for this ta-pe of bleed 
mg except to keep the spinal fluid spaces drainerl as u ell as possible 
through frequent lumbar taps 

The Management of Acute Head Injunes —Certain general 
principles should guide tlie management of acute head injures 

1 11 oitnds rf ihc scalp especialK compound fractures should be 
coinertetl into clean surgical wounds and closed whenever possible 
Such treatment comprises tlioroiigh sterilization and accurate 
closure without drainage whenever this is feasible The purpose 
is to keep tile wound and adjacent skin free from infection so that 
cerebral exploration mav be safelv attempted if signs of intra 
cranial bleeding should subseqiientlv develop 

2 Oerchral eduna is best treated bv “dehvdration and spinal 
drainage as prcviouslv described since experience has demon 
stnted ckarlv that operation definitelv increases the inortalitv 
This same treatment is also wwhcatevl for basilar and subcortical 
liemorrlingt 

3 pTpl raiory Trephination Tlie earlv use of the exTiIoratorv 
trephine (bilateral if necessarv) to determine whether or notan 
epidural hemorrhage exists is indicated m cases where the clinical 
diagnosis is uncertain and the patient s condition is getting worse 
Iliis IS an exceedinglv simple safe and precise procedure which 
should be used far more geiieralK tlnn it is All cases exhibiting 
unfavorable progress should have earlv bdatcral exploratorv 
trephines performed 

Tlie author s procedure for the management of sev ere head injur 
Its is as follows Lnless the patient is severelv shocked an imme- 
diate roentgen rav of the skull is taken This requires but a few 
minutes ami often v lelds valuable information regarding linear and 
depressed fractures AH scalp wounds are treated in a careful 
surgical manner m accordance with the principles prevaouslv out 
lined The patient is then put to bed under special observ ation 
rectal temperature is taken ev tn hour and the pulse and respiratorv 
rates are charted at fifteen minute intervals Responses are 
tested everv half hour In testing these simple questions are ad- 
dressed to the patient requinng simple answers and he is asked 
to move the fingers and toes of both sides I\hen the patient is 
uncooperative the reactions are tested bv pressure upon the supra 
orbital nerves and bv pncking the palms and soles witli a pm 
AAhile under observation a letliargic patient should be kept off his 
back as much as possible and be turned from side to side at mterv als. 
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the jiw sliouH iKo he lithl forwnnl to pre\ent tlic -i^piration of 
imicijs I IukI'. art gix en h\ rcctnl clnp Narcotics of all sorts are 
withlicid as tJit\ nnsk the patients responses and sjKcifinlh 
depress the respiratory center Restlessness is trcatcdln larpedoscs 
of bromides administered omllx or rectalK Cerebral edema is 
eomhated b\ the intravenous aelrainistrvtion of jO per cent plueose 
solution m doses of 1 ct per kilo of body nciglit repeateel c\ery 
four hours ind 1)\ spinal ilrainaRe TIu latter is nccomphslieil l>y 
lumbar puncture performwl yyitli tlit patient on Ins side and 
thronpli the s\m\ removal nl to lift cc oS 'ipmal fluid 'Ibt pro 
ctdvvre should be started ]iromptU after the patient has been put 
to bed if bis condition appears serious and be repented at mtcry ils 
of SIX to eiplit hours 

\ polity of yyatcbful naitiiiR slmnld lie folloucd so long as the 
temperature pulse respirations and general rcattuity of the 
patient remain witliin limits compatible with life 

Omintus 'iigns — 7he following signs of impending decompensa 
tion liowevcr are ominous tunpcratiire rise to abo\e 10} I 
progressiye incrcise of pulse rate to 150 per niiniite or slowing to 
j() depression of respiration to H or 12 per minute or elevation to 
11 or db or deterioration of resiionses so that tlic patient no longer 
reacts to the vigorous ‘itimuh previously describcfl Siieii changes 
indicatt tliat tlie brain is not compensating successfully for the 
nlttred prc'-siirt conditions witliiii the eranial cavitv and that 
changes art under wav wUicli are rapidly approaching a state 
meoinpatihlc with life 

Causes ol Decempetisatioa —The impending decompensation ma\ 
be the result of ctrthral exlema alone or of cerebral edema aimpli 
eatcil by hemorrhage The latter ina\ be in the form of nn tpi 
<lunl or buhdunl hh od clot or bicexiing into tlic tt rebrospmal sp ices 
whieb interferes with tlie normal circulation and absoriition of the 
cerehrospinal fluid producing thereby nn acute b\droexplnliis of 
the non-obstructn t type or the hemorrhage nnv be assoeiatesl 
witli contusion an«l lacintion of the bniu substance introdiKing 
an tlcincnt of shock 

Rationale of Surgical Treatment —I iced with these poasihilitHs it 
Is important to realize two facts (1) 'lliat of all the jiossibk 
pathologic c-onditions that mav lie contributing to the dtcoinpcnsn 
tion there is only one tint can be tirecliytly ireitcil In surgical 
measures namely a IiIoikI clot on the surface of the l»ram uthcr 
outside or inside tlic dun and that its recognition ind tre itmcnt 
mu^t le proinjit (2) Ihc diagnosis of this exmditioii m contn- 
di'<tinetion to the other hopeless possibilities cuinot m most casts 
It math with am eartaiiitv In an\ purth ehnie il meins anti 
tlurifore tnU'«t elepend ujKm cxploriton trephining Tins is par 
tKiihrlv true when a pitnnt lias liccn csintmuoii ly imconscioiis 
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from the moment of injurj or lias been found in an imconscious 
state witli no accurate information a\ailable regarding the accident 
Exploratory Trephine can be carriwi out under noiocain in a feiv 
minutes, uitliout shock or risk If hemorrhage is not found on one 
side, a simihr exploration should immediatel\ be made upon the 
other bide, for it is i\ell known that m a certain proportion of cases, 
for reasons not clear, sMnptoms maj occur on tlie same side of the 
bod\ as the intracranial hemorrhage 



Fic 279 — Treatment of epidural hemorrhage Temporal muscle is split as far 
as the sygoma and retracted to expose the squamous portion of the temporal bone 
Trephine opening is made 1 inch ahme the zygoma Immediate eapoaure of the 
clot occurs The opening is then quickly enlarged with the rongeur 

Operative Technic for Trephine Exploration and Removal of Blood 
Clot —The operator should be equipped with a good headlight, a 
suction apparatus w ith a long slightlv angulated tip about one-half 
the diameter of a pencil, a malleable “ribbon” retractor or spatula 
an inch wide and 0 to 8 intheslong, sexeral long blunt ner\ ebooks, 
siher clips such as are used hj neurosurgeons for hgatiug friable 
arteries in deep wounds, and appropriate bone instruments for 
getting through the skoill 




792 


ACUTE CRANIAL INJVm 


Infiltration of skm and muscle along the line of incision is the onlj 
anesthesia required The incision is made at right angles to tlie 
z\goma, the loner end of the incision resting on the center of this 
structure (Tigs 279, 280 and 281 ) Hie temporal muscle is split 
and retracted, and a trephine opening is made through the temporal 
bone If an epidural hemorrhage has occurred from tlie middle 
meningeal arter\ , as soon as this opening through the bone has been 



from the floor of the skiitl The end ol the retractor compresses the mam hranchca 
of the middle menmffeal artery and thus routrols dural bleeding The clot is then 
remoted by suction 

made, free and clotted blood will begin to pour through the opening 
Should this occur no attempt <thouId be made at this point to control 
the bleeding, but the opening in the bone should be rapidlj en- 
larged with rongeurs until it mil admit the ribbon retractor This 
IS quickh introduced into the opening, and, mthout naiting to 
clear the field of blood, its entenng edge is gentiv, but blindh, 
ad%aDced between the dura and the floor of the skull as far as it 
will go toward the ape^ of the middle fossje 'Hie retractor is then 
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lifted up so as to ele\ate the dura strongly anaj from tlie floor of 
tlie skull The tip of the retractor is especialh manipulated to 
bring pressure against the dura 

Ligation of ike Middle Meningeal Artery — B\ means of pressure 
of the retractor against the dura, the mam branches of the middle 
meningeal arter\ wlucli he m the membrane directh beneath the 
retractor can be compressed and the bleeding from them temporarilj 



Fio 281 —The middle meningeal artery is ligated as it emerges Irom the foramen 
epinosum and passes to the dura Tins may be accomplished by means of a siher 
flip (^1 and jB) or cotton pellet jammed into the foramen (C and D) A small rubiwr 
dram » left -in stlu and the soft parts are closed ro layers 

controllefl ^Miile the dura is thus being strongh “eletated ’ tilth 
the retractor in the one liand, the middle fossa is cleared of blood 
b\ means of the suction tip held in the other The middle men- 
ingeal arterj is now brought to light and can be ligated This i> 
best accomplished t\ith siher clips If unatailable, a stitch around 
the arterv and through tlie outtr lajer (onh) of tlie dura to prevent 
slipping will be found best Oceasionallj it will be necessarj to 
plug the Foramen Spinosuni with bone wax or, better still, nitli a 





794 


ACUTE CEANJAL l^JURI 


small spindle of cotton Blunt nene hooks are used for this pur 
pose After tlie clotted blood has been evacuated and tlie middle 
meningeal has been ligated closure is earned out looseK in la\ers 
It IS advisable to leave a good sized rubber drainage tube in place 
for tv\ ent\ four hours 

\ common mistake is to look for all die possible bleeding points 
m the secondarv branches of the middle meningeal arterv and 
attempt to ligate these instead of making a single ligature of the 
main trunk ^\ith a linear fmctiire extending the length of the 
skull m an anterior posterior directum or with a comminuted 
fracture there ma\ be bleeding points m both frontal and occipital 
regions w hich are impossible to reach without extensiv e and 
shocking erposure The es ential thing is to ligate the mam trunk 
of the arterv before it has branched Also the operator must be 
cautioned against w asting time trv ing to control the hemorrhage 
during the period when he is getting in The onlv effective 
method of control for such bleeding is b\ compression of the mam 
trunk of the arterv as it courses along within the dura bv pressure 
of the retractor and especiallv the end of the retractor against it 
bince the loss of blood in some cases is considerable it is alwavs 
advisable to have a donor available 

Subdural Hemorrhage —If there is no ev idence of epidunl hemor 
rhage when the trephine opening is made the dura aliould be 
opened shghtK Subdural hemorrhage however is rare except when 
associated with cerebral lacerations and subcortical bleeding for 
which little can be done surgicalh 

S 2 irffical (/ecompwsion /jerse hasnora/ue 

CHRONIC SUBDURAL HEMATOMA 

Chrome subvlura! hematoma is a delav ed manifebtatvon of trauma 
Vlthough It occurs characterisficalK in adults it is encountered 
sufficientiv often in children to merit consideration 

Pathology — Chronic subdural hematoniata occur whenever one 
of the small v eins leading from the surface of the bram to one of the 
dural vessels or sinuses i:» tom The trauma effecting tins is often 
trivial The hemorrhage which results mav be sufficient to cov er the 
greater part of a hemisphere w ith a lav er of blood 1 to 3 cm thick m 
places but the venous pressure is so low that the bleeding stops 
before sufficient pressure has been exerted upon Uie bnin to kill the 
patient This lake of blood between tbe dura and tlie arachnoid 
membrane clots qiiicklv Almost immediatelv fibrin released from 
the surrounding tissue forms a pseudoinemhnne about it Into this 
fibrinous envelope grow fibroblasts and capillaries which rapidiv 
transform it into granulation tissue and ultimateh into a thm 
fibrous tissue capsule with a smooth glistening p eudocpithehal 
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Jtning TJic process is esacntialK the s-ime is tlmt b^ winch 1 n^ 
foreign l»o(l\ is off foreign bodj m this case being the 

clot of blood bet\\een tlie dura and tlie arachnoid 
After tlie capsule lias been formed it apparenth begins to act 
ns a semipermeible membrane Tluids are drami b\ osmosis 
through tlie membrine into the capsule but the resultant murture 
of diluted blood ^ill not pass outward nor be absorbed As tins 
process of osmosis continues two things happen to the contents of 
the sac the clot becomes liquefied and increasinglv diluted and 
the capsule containing this murture progressn el\ enhrges 
CUmcal Manifestations —The initial trauma maj be \en \er\ 
slight so that no concussion was c\er noted and the original blood 
clot ma\ ha\e occurrcKl under such slight ^enous pressure that it 
produced no pressure s\mptoms Through osmosis and the lique- 
faction of the clot a point is ultimatelv reached where the distended 
capsule produces '5\ mptoms Although this most t\ picallj occurs 
between the tenth and twentieth da\s 8^ mptoms ma> appear earlier 
or be dela\ed for weeks or e\en montlis 
Symptomatology —The symptoms produced b% chronic subdural 
hematoma \ar\ greath not onh in the time of their appearance 
but in their character The\ mac be focal or general Ihe most 
common focal sx-mptom is licmiparesis This max howexer be 
xerx slight such as a slight facial weakness suppression of tlie 
free associated mo\ ements of one arm a scuffing of one foot or the 
barest suggestion of aphasia The reflexes should of course be 
c-orrespondingU affected The most constant confirmatory and 
latcniizing sign is a unilateral dilatation of the pupil which occurs 
almost alwaxs on the side of the hemorrhage 
Signs of a generalized increase lu intracranial pressure include 
droxvsmess iicadache depressed pulse and respiratorx rates nausea 
xomiting conxoil ions and edema of tie optic nerxe head Ipso 
lateral signs hoxxcxer occur frequently and should always be kept 
in mind xxhtn a chrome subiliiral hematoma is suspected A 
hemorrhage oxerlxiiig the right hemisphere would then gixe weak 
ness of tlie right arm and leg with exaggerated reflexes on the right 
Ihe explanation for this strange phenomenon is largely speculatixe 
but it IS probablx due to displacement of the brain stem aw av from 
the side of the clot xxitli resultant pressure on the opposite side of 
the brain stem against the sharp ^ge of the incisural openmg in 
tlie tentonim It is tlierefore often impossible to be certain as to 
which side of the bram the clot is actualh oxerlxing 

Treatment —This consists of a trephine exploration made under 
nox ocain ox er the site of the suspected hematoma The dura is 
opened tlirough a small incision If a subdural hematoma is 
present a pale diocolate coxered glistening membrane of connectixe 
tissue will be found just beneath and adherent to the dun Ihis 
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U openetl throupli an incision afmut 1 cm lonp and the darX sji rup- 
hXe contents of the sac e\acuatcd. Wlien the Viaslungs liave 
become clear, experienc-e haa pro\en tliat notlung further ia reeptired. 
It is not ncccs'nr} to reaiitorc tJie dura or enip/oi drama^te. I'ijc 
akin is carefulU clo=^cii in la\ets ^vith intemipteii suturea Occa- 
•^lonalli axmptoms return after a day or tno and it maj l>e nect^- 
aar\ to remo\e a fen stitches and reirriRate the ca%-it\. For this 
reason the ortpinal wound should be carefully sutured so that this 
secondary step, if necessarj, max be carricsi out through a clean 
wound 



Fn. Chrctvir ttilxlural hematoma Dramtiz of a patholoar ef>erimcn 

ibomtig the fibrcKis enrclnpe fonnnl *hout the onsinal riot »hirh ha-s »ul»K>*]uentli 
liCroTae h'l’iefir'l 


The ‘election of a site for InphininR allows consjdcnible latitude, 
since clironic sulHlural hematomata tend to spread out oxer a xxide 
surfaix* of the brain, so that an optiiinjt oxer almost anx part of the 
mdo-latcral area xxiU pcnerallx rtxeal the lesion nic writer U'U- 
nllx explores thnHJgh the stpiamoiis part of the temporal Ixme just 
alwxf the rxRoma as for aditc epiduml htinorrhaRe. Care should 
be exercisetl to axoid injuring tlie inMdle nieninjK’al arterx as it 
traxerso the dura. 

Ihhleral trrphuinli/m is frequentlx ncccssarx and should alwaxs 
be pcrfomicsl if (1) unilateral exploration rexi*als no clot or (J) when 
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tlie patient does not improxe after removal of tlie clot on one side 
The first exploration should, of course, be made on the side contra- 
lateral to the a\ailable C^) focalizing signs, but if this proves nega- 
tive, trephine sliould ahvavs be immediatelv performed on the 
second ipso-Iateral side 

In summary the following points should be einpliasized 

1 Chronic subdural hematomata mav occur where trauma has 
been negligible, or when the historj of trauma is altogether lacking 

2 Thesvmptomsmav not make their appearance for davs weeks 
or even montlis afterward 

I Signs are often vague and even when laterahzing signs are 
present tliev mav he due to a hematoma m the ip<!t>-Iatcral side 

4 Chronic subdural hematoma must be suspected whenever 
svraptoms and signs of intracranial pressure appear, persist or 
increase following cranial trauma however slight 

5 The diagnosis of chronic siil>dural hematoma can usuallv be 
made with certamtv onlv after trephine cvploration with actual 
disclosure of the hematoma The diagnosis can often be disproved 
onl^ after negative bilateral trephination 
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\CnL SPINAL INIUUICb * 

One of the first facts which cmcrjrcs from a stiidt of spinal 
injurN Is tint there exists no constant qnantitnti\ e relationship 
betw cen the extent of the injurx to the l>ones of the spinal column 
and the extent of the injnn to the spinal cord It immctliatelv 
hewimes eMdent tliat the neurologic signs following serious spinal 
trauma are the result of four different pathologic factors acting 
indnidiialh or m \ anous combinations 

1 Laceration and crushing of nersoiia tissue bv moiing horn 
fragments at the time of original trauma 

2 Hemorrhage into the cor<l 

1 Edema of the cord 

4 Continuing pressure upon tJie cord caused I)\ residual hoin 
dtformitx 

The writer feels that the inclusive term spinal injurx should 
he more generailx used in referring to this tvpa of case rather than 
specific terms sucli as fractured spine liematomxelia or 

dislocation —since none of these specific conditions is apt to 
occur alone where there lias been spinal trauma 

riie r le of each of the above pathologic factors m the production 
of neurologic sxanptoms following spinal trauma will he considered 
one at a time and on the basis of these considerations suggestions 
fi r tlicrapx will he made 

Laceration and Cnishug of Nervous Tissue bj Moving Bony Frag 
meats at Tune of Original Trauma — Cnislung or lacer ition bx mox 
ing fragments of hone at the time of initial trauma is of course 
the most serious of all tlie four factors since injuries of this txTn 
can nexcr be repaired m anj degree cither b\ natural processes or 
through surgical help 

It would be desirable from tlic standpoint of prognosis cxen 
thougli It would haxe little effect upen thcrapx to dettmiint if 
possible tiie extent to wbicli tlie neurologic sxniptoms in mix gixcn 
case xxere due to total section of nerxes ihis is imijossibh 
m the carlx states of tlic mjurx and the WTiter will not take up 
spac-c m speculation upon tin ]x>int 

Hemorrhage Into the Cord (Hematomyelia) —Hemorrhage into the 
cxird IS an almost ainst iiit pathologic stxpjil of spinal tnuina It 

* Exrcrptp<l in part from the isutborafirt cic in Non t o L siatc Journal of Med 
cne \ol 35 No 3 
(-0S) 
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IS present, m preatcr or lesser degree, Mlienexer the cord has been 
contused l\\ a frictured \erttbra, ind is an important factor ni 



I El, >SJ —In hematom] clii ihe tmik of the hcmorriiee i« usii !ly bI ahl It 
produces BjTuptoms not f y picssurccffectsoo the pass ns fratfs but by iiterfcoicc 
with cells and Msocntion path vi>s m the central sray matter of the eo d chic8> 
the anterior horns Operation accomplishes oothms in this condition 

producing the stiuptoms which follow It im\ oten occur ifter 
indirect trauma to the htad or hodt when thert are ?io signs what 



Tiu -SI — Vtrophy of the inInns c muscles of the hand occurs when the anterior 
horn cells are destroyed by hemoirhage This attxipfay causes a tyi ical deformity— 
the Bo-callcd sp iial hantl 

ever of a tractured spine, and, indeed, sometimes wlieu there is 
hardh e\tn an adequate Instor\ of trauma 
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m) 

The c^^ential jxtthoJogic failure about t)ie«e heinorrh ige^ j»to the 
cord IS tint tlic\ occur almost excItisntK icilfiin the central gray 
matter uJiicJi tliex dissect propT?»''«'eh both up and down the coni, 
m%olMnj;onU %m slighth the i>cTiphenl ■white matter making tip 


r ^ 




Fiij So The loHor Mttrnmtw U9uali> rccovtM- mot on and power more rni idlj 
nn 1 cotnpletflv tlian tbe upi>or extrenut es Thui la Ihe imtient »ho»c I ands arc 
shown in I e *^4 

the longitudinal fasciculi It will be 'jcen from Hg SS-l tint tlie 
pn% matter is prncticalK -pithed' b\ the heraorrlnge It will 
al 0 he notctl tint the cros.v'Section bulk of the clot i> c-ompnratn eh 
snnll— too small in fact, to exert aii\ senous pTts^m-effect ui>on 
the longitudiml iteric fibers wliicli pass dost b\ 
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The reason for tins preclilection of the hemorrhage for the graA 
matter in the cord is not clear unless it he that tins part of the cord 
IS relatueh less dense than the penpheralK placed longitudinal 
fasiculj hut nhate\er the reason for if that pathologic fact explains 
the clinical obser\atiQn ni idc mam times nameh that in patients 
a\ith spinal injuries in the cerxital r^ion tlie parahses of the legs 
and bladder raa\ clear up quickh and almost completeh nhile 
those in the arms and the hands tend to !mpro\ e much more slowh 
and much less completeh In addition there usualh appears in 
{ ases of hemorrhage into the tcr\ ical cow! a marked atroph\ ( f the 
muscles of the forearms and hands— such as follov\s destniction of 
the anterior horn cells in the gra\ matter producing the t\pical 
deformit\ laecn in cases of s\rmgom\elia or central tumor f the 
cerMcal cord tlie s<i-called spinal hand (Fig 2S4 ) 

IIou shall hemorrhage into the cord he treate<l’ In tlie writers 
opinion not b\ surgtn For b\ the time the injured patient 
has been brought to the hospital lias been examinetl roentgen 
raxed and prepared for operation at least one to two hours will 
liaxe elapsed B\ this time the bleeding will most sureh Inxt 
stopped of Its owni accord since the hemorrhages when seen at post 
mortem are nexcr xerx large But during this inters al more tlian 
enough tune will haxe elapseil for a liemorrbage starting let us 
sax in the cerxical region (which is the most common site) to haxe 
alrtidx dissected up and doxxn the cord a considerable distance 
andtolnxe pithed the grax matter supplx mg tlie brachial plexus 
Siirgerx can retrieve nothing here 

It has been urged bx some that in these cases the cord should be 
exposed bx laminectomx and attempts made to aspirate the blood 
withm the cord bj means of a needle and s\Tinge ahhough it is 
probable that long before exposure of the cord could be made most 
of the extras nsated blood would haxe been clotted and would not 
pass through a needle Under tliese circumstances it is then pro- 
posed that tlie cord be split down the dorsal mid line and the clot 
extracted or allowed to extricate itself These suggestion** how 
exer ignort. the essential pathologic fact that the hemorrhage pro- 
duces its diief effect on the coni bx mxadmg and disrupting and 
partnll} destroxing the delicate mdixidual cells and association 
pathways xxithin tlic graj matter Passing a knife blade through a 
spinal cord m this state xxill not repair the damage but probabix 
add to it 

IVlnt then can one accomplisli for these patients’ The kcx to 
the answer lies in the hope — which is xerx often a fact— that the 
destruction of tissues is not as great as xxould appear at fir t In a 
relativelx large number of patients this is true The return of func- 
tion IS usually not complete although it max be nearlx so This is 
51 
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pirticularlv true of tlie fcps while the hniuls for reasons e’cplnined 
al>o\ e lap bcliinil 

TJk important points in the tnntnKiit of ]itiintoin> eln an tlievt 

1 Preceiilun oj lietl Sorts — ‘lhi'» is nccoiiipli hf<l l)^ tlit ll^e of 
air rinttresses and meticulous nursinp care 

2 Prcmihon (f Lrmnry /n/ec/ion — This is best seciirwl b\ 
the excellent metho<l of tidal drainage recenth descnbetl b\ 
Mtinro Hepeatnl catheterization and the use of the ordmar\ 
rttentum catheter are to l»c a\oide<l wheneser possible m all tnscs 
not prcMou U mfcctetl since tbe\ imariabh result m iNstitis and 
otlicr undesirable dianpos m the bladder I stablishtnent of an 
autonntK ourflou bhddtr in the nb>once of infection is usinlli 
prcftnblt to catlieteriration Fnipt'ing can be aided imtirnlh 
In i)rc*s.snrc applied at periodic intcrv ds o\er tlie liladdtr (Credi) 
If tbe urine is nlreadi infi'cted wlieii the patient i'' fir^t seen fret 
draiinge !•> of course neocvsart 

I /*Ai/jir/Aerapi/ during the period before return of spontaneoiK 
nun cment— passive motion massage and heat— to iimmtun tinu 
Istioii and nutrition and a\oi<l fixation of mo\ iiip parts 

4 SytfriMobr ejereiVT after sjiontaneous movement has apptarcil 
These e\ercise<« sliould bt graded acconlmg to funrtiori and mu t 
oetupv tbe greater part of the patient s vinVing dai 

Hit end rtsults of con ervativc treatmtiit for licmorrhagc into 
the spina! cxird if tliCNt rules be stnctK folloived art gratifiiiig 
In a sents of JO cases of total tetriplcgia prisumnlilv diit to 
hcinatoimeha 10 dual uitliin a ptruxl of a ftn Jiours to a ftu 
davs krgth from pntuinoma Of tbe 10 cases sunivmg the 
initial ptriixl of truima 8 showed a ver\ large ntiirn of function 
approaibmg nonnal m lire legs but less in the hands Iwopatunts 
slumed no improvenunt 

Edema of the Cord —I dema of tbe tarn! owirs in tvirv spinal 
mjiirv vvbub is smre enough to product, nturologic siniptonis 
In tbe ttailc initial stages iniiuediatch follmiing thi accident it is 
a \cr\ imjKirtuiit factor m the prcKluction of ■Jvmptonis It is tbe 
most frccjiunt and usuallv the most important can c of inanoinitric 
l)I(X‘k in tliL spinal fluid during the first furtv -eight hours fulloamg 
tniiima a jKimt not suflicienth appreciated It constitutes a gre it 
threat to the life of the patient when the spinal injurv occurs m Uit 
upper cxrvica! region "^et it is a subject to iihicb \cr\ Iittk 
attention has Ix-cn directtal 

I roin the {Hithologic standpoint tlic important fact is tliat Oe 
ajnmtl cot[ it m;wWe tf ipitHItf TireWing t" afxut iinre lia 
arr nitfiiii n rrrij fnt viniufrt fiftrr Inng trniiimli rl In this state 
It c-ompictelv fills the dural sae and distends it under considerable 
pressure lire nucmscxipic appearance of such a distendcsl csml is 
contrastesl with that of a normal ccnl in I igs 2SC and 2S7 



EDEVi Of THE CORD 


m 


From the clinical standpoint the important point to be determined 
IS whether m the presence of sudi a swollen edemitous cord tlie 
dura should be opened w ideh as n <lecompre<5si\ e measure or should 
be left closwl On tins point there exist two wideK dnergent 
opinions The WTiter feels howe\er that botli reason and experi 
ence touncil the con‘!er\ati\e coiirst rheoreticalK with the tord 
so edtmatous and tense there would be greit tendenc\ to sudden 
herniation and spontaneous rupture if aii\ opening whate\er were 
made in the limiting membrane of the cord represented here b\ 
the dura (Fig 288 ) 



Figs 28C and 2S7 The sp nal rord after trauma may qu ckly a veil to a most 
twice ta normal a *e as a re ult of edema The abo e m erophotographs a e c oaa 
sect ons of the wh tc matter in a nonnai co d F g **8C and a traumat ted edema 
toua cord F g 2S7 

That this ilocs actualh occur when the dura is opened under 
sucli circumstances was pointed out a good man^ xear-t ago 
Ta\lor who reported 2 cases in liis own experience in whicli 
this liad happened In eacli instance the patient although tern 
porarilj parah zed at tlie time he was taken to the operating r om 
for laminectoint was comfortable and excepting for the parah sis 
m good general crndition In cadi patient when the dura was 
opened tl ere was an instantaneous and aiolent extrusion of the 
cord througli the incision In 1 case fulh 2 inches of the cord was 
tims blown out witlim a few seconds Both patients iminediatel\ 
de\elopefl h\'perthermia and sliorth afterwa^ died It has been 
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this writer’s fortune uliile an onlooker at two different oiiera* 
tions to ob^erNe tlie same phenomenon Two other quite <jijnilar 
ca‘«es Iia\c been rcportt'd to the writer in detail 1)> nnotJicr pli' ''iciaii 
It would seem that we .ire conswlerablv more ad\antcd in the 
iinderstandmj: and treatment of cerebral tslema than in tlie mi- 
dtrstandinR and treatment of spinal eileina ^Ye ha\e learned, 
for example, tliat tiie j^reat inajoritv of cerebral coneiissions do 
better if treate<l c-onscnati\eI\ tlian if decompressed surpitallu 
Instcail of operatmp we now combat cerebral txlema witii pliisio- 
lopic rest and dehi/flrahug apents The same principles of therapi. 
the writer feels, should appli to the treatment of sphnl ctlema 
Mirpifal dctximpreshion is .aeconiinpli adiisot! apainst and tlic I'litra- 



Fui ^JsS — \ spinfli rnril— «lcfn"»ioii» «n<l tu o rp*ii!t of trsum-i — will fill 

thp ilural sir onil rjcrf Kr<M« pT|>.in<lini: prossiiro m all ilifrclmns ouimst its »all» 
liirinori nl Jhi <Jiira in »up}» pa«r* islikrt) to fniiso iiotant Jiermition of Oic rorj wiih 

I>erm'ineoI loss of sulistinrc 


\ CHOUS injtxtion of 50 per cent plucose (50 to 75 cc.) is rwommendixi 
e\iT\ three to six hours diiniip tlie first three <ia\s. 

Contmtuup Pressure Upon the Cord Caused by Residual Bony Deform- 
ity — In almost all fraetiircs of the spine there rt'iiuihis some /lepm* 
of Ihihi (leformitx, wiiith. if gross cnoiipli, nia\ exert cinitimiisl 
jircvsiirc ii|Miii the tsinl and Ih* in jMrt n-sjunisihle for iieiirolopif 
s\ iiiptoins 

Tlie important^' of this n'sidiial |}om eleformiti in prodininp or 
pnilnnpinp iiciirolopic svinptoms is, Iiowcier, in (lie opinion of tlie 
writer, far le“ss tii.iii is usimIIx nvsiptiexl to it ’I’ld' ojiiiiion is 1 ms<s| 
partU ujKm the anatoimc faet that the diameter of tlie spinal cemi 
Is norm ilh onl\ aiiout oiu'-Iialf pn places oiie-tiiinl) of tlie diaincli r 



co\Ti\uis( prESi,urE upo\ the cord soo 

of tilt bon\ f\inl so that ipproxnintelN 30 per tent encroaclunent 
upon the Jiiiiien of the eiuil n, ntce&yin before ttnous compression 
of tlie cord begins (Fig 2S9) 



E\en after this degree of encroadiraenthas been reatlietl the cord 
has considerable cipacit^ for accomraotlating itself to a change in 
shape Tins has been cbnicalh demonstrated mam tunes in cases 
of I’otts disease of the spme where extreme de^ornll^^ frecpient{\ 
occurs without am neurologic signs I \en in our scries of ticufe 
spinal injuries tl ere is ample proof that tonsiderible encroachment 


S0(> \tUTE SPJ\ \L l\JUlllES 

Upon the lumen of the hon\ caml miN take place witliout causing 
piraKsis 

Correction of deformitv is generallv de&irable Jioutier in all 
cases of fractured spme regardless of the <legree of coial compression 
resulting from the deformit\ for the reason that ani deformit' if 
uncorrected tends to become progressiieh uor e and so ina\ 
e\ entualK produce greater s\ mptoms 

Dcformitiis tend to follow rather fiaed patterns deteriinnal more 
or le»s b\ the site of the injun and the initial force ( f the traunia 
A resume of the tiTucal spinal fractures with their resultant deform 
ities is gnen below together with brief discussion of the rationale 
and methods for correcting each l\pe of deformiti 
Satisfactori reduction is possible m almost all mstanc-CN b\ 
closed nonoperatne procedures In the opinion of tlie wTitcr 
correction of the deformit\ b\ operatixe measures is indicated in 
on!\ the rarest instances In most cases surgeia is not onh nieffec 
ti\e but dtfiniteh harmful 

Vfter correction of the bom ileformita the treatment of a 
fractured spine is the same as the treatment of Jienntomxeha or 
e<lema of the ct rd as pre'ioosh outlined 
1 rimiMiiufed FraeUite of ike Lamxm —This tx^pc of fracture 
is e\ceedingl\ rare It is producer! bx the direct force of a heaxx 
instrument directK against the spines of the xertebra This is 
oneoftliexerx fexx fractures of the spine xxhere the xxTiter behexes 
that open operation is defimteix indicated Laminectonu should 
be performed as soon as possible and all bonx fragments reinoxefl 
’ Frartwre Ditlocahon of the Ccmcal S/ute— \ \er\ special 
function of the ccrxical spine is mobihtx The head must not onI> 
moxe fonxard ind backxxard to right and to left but also must 
rotate around the long axis of tJie bo<I\ and for this reason all 
facets along the cerxical xertebre are shallow and all articulations 
are eatremelx loose These anatomic and functional facts predis- 
po e to tx^ncal fracture dislocati >n of the ccrxical spme wlncJi 
Is bx all odds the most common fracture encountered In t]ie->t 
cases a sudden throwing of the head forward puts extreme stress 
upon the relatixeix weak articular processes of tlie «pine one or 
both of which at anx particular lex el max be broken off Ulien tlie 
articxdar process on one side onix is broken a slight forxx ard rotation 
of the upper part of tlie spine takes place when the articular pro- 
c-esses on both sides of the xertebra are broken there is a general 
slipping forward of that part of the cerxical spine about the lex el 
of the fractures (Fig 290) 

Reduction of fracture dislocations of the cerxical spine is best 
accomplishefl in the wTiters opinicn bx non-opemtix t mea iires 
based upon the well acknowledged fact that sustained traction upon 
the head along the longitudinal axis of tlie spine will ea iK and 



Fia 200 — rrictiite dislocations of the cervical spine as above described arc by 
all odds the most frequent spinal frscttues These usaatiy involve the fifth or sixth 
cervical vertebra — as shown in the roentBen rays ( S07 ) 
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quickh o\ercome the spasm of the mii-scles of the neck permitting 
the falseh locked bon\ parts to be disengaged and nllow mg almost 
perfect realignment (Fig 292 ) 



Fi '*91 Fracture d locat ons of the cert cal Bp ne are h«t reduced I ^ non 
operat o measures Three eat ^faetor) nethodj of reduct on are he e P etured 
-1 Tajlor method B method of Crutchfield C ^toohej method 


beieral nittliodo of apphing this principle ln^t btrn dcii ed 
Dr •\lfred TaNlor min' stars ngo aihocatetl the reduction of 




C0^ TINUIKO PREShUliB UPON THE CORD 


8oa 

defoririitj h.\ “halter traction” and immediate immobilization m 
a plaster cast cxtcndinj' from beneath the chin and occiput doum 
o\er the shoulders and chest (Fir 291 e ha\ e cmplo\ ed 

this method main times uith most s,atisfactor\ results 

\nothcr ingenious method for treating these fractures has been 
proposc<! In ( rutchfaeld, who deMsed a set of tongs —resemb- 
ling ice-tongs— uhitli are applied directh to tlie bones of the 
skull and b\ means of nhieh tnie skeletal traction is exerted in 
-educing the muscle spasm in the neck (Fig 201 B ) The writers 



riQ 292 — Rocntjrcn ra>a of a t>pic3l rrarturc dislocation of the cenical spint 
reduced Itt tbe metbod of Tailor 


experience with this metliod is too limited and brief to justift 
making a comparison between tins inethofi and the earlier niethoil 
of Ta\ lor It is true that the ‘ tongs” are much easier to appk' 
than tlie plaster cast, and thej are more comfortable for the 
patient, but whether the lack of fixation is “desirable or “safe” 
has not been settled to the writers complete satisfaction In anc 
e\tnt, howe\er, Cmtdifield lias made a distinct contribution to 
this subject 

A third method for reducing cer\ical fractures was c\ol\c“d In 
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hW) 

'itookev nt Iklicnu IIo pital ‘«t\eril nctpn npi m wliidi mi rk tlu 
Mntir kill t!ie pkdsnrt «f \ tinp lina lln. ev^ntiil k \tuK of 
tilt nKtiifxl H III air rmtircv nt tlit lind cud of wliicli n deep 
troufrii 1 ") nndchc incnriMf a broul Iniid c f adlK‘>i\t tiifn mIiicIi 
i> fistcned to tlit iipjKr burfnen tf tlu air unttrvv earned o\er tlit 
end cf the IInttre^.s pulled stroiifcl' downn m! and fi^tened to 
the fninc of the hetl (hip 291 ( ) flu head and m-cl rt'>t m 
tins trouph in n position of itute hcjurevtin ion maintniiusl he 



tin Mciplit of tlu lie-id it tif Mtlcupli ipiiti simplt this. nutlicM] 
1ns provtiMtn clTecticc csjunnlh in flu suujdi p fritdires 

iMituirr! ny not i nh is iiniiwcssin in these i im*s ns jiointnl 
lilt til tlu almvc pinpnpbs Imt iinx exen he dinpinns Ilx 
furtlier xxenkxmng the hp-ximntirtis and nixi cadar sujjj’h rt cf ihi 
IhhIx >.pim hininectomx pmtix incna es fal c im liilifx nith 
ad leil dnnpcr to tlie cx nl 

”1 ( njrrtti n ^ r irfi/rr* — Vltliotipli o mpres i u fractures in ix 
occur nt anx lixil of tlu sjjint b\ far tlu pnntest nmnl cr affitt 



C0\T1AUI\( IRESSUHB UIOA TJIL CORD SU 

t}jL thonfit or tlit bnt kmlnr vertebra Tijere ]•> an 

niiitoinic reason for this In the Imnbir spiiit in contrast to the 
ctrvicil spine great indjilita isundtainble aiul strength to support 
the ^\elgllt of tlu both is the prime ohjectise As a re ult the 
articular proc-esses arc stnmg and hcati and the articular facets 
are deeph platetl so tliat fracture dislocation such as takes place 
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Fic 2.11 — Hyperfsie b on of the aj» ne a the n oat rat onal anti efTe t ve n cans 
of correct ng the bony defomi ty res It ng f om con eas o fractu e of the bodj 
of a Bp ual vertobrsE 

in tlie cenical spine is practicalh impossible In tlie e icrtehre 
wotion IS hmiteil to a slight fomard and batkttard rocking of one 
aertebra upon another Attached to these limited joints from 
abo\e IS the rigid and heavi thoracic cage An\ sudden force 
nJiich throns tJua structure Molontlv forward tends to force tie 
lumbar articulations past their norma! limits of motion In the 
necl this would result m a fracture of the hght articular pro- 



CONTI^Ul^O PRESSURE VPO\ THE CORD 81S 

Unfortunatel\ there it. little to lie done except to make the patient 
comfortable 

Delayed Secondary Changes in Spine Following Trauma In some 
cases depcnerative changes in the bones of the spine are not present 
immediateh after mjur\ or during first hospitalization but subse- 
quenth appear xveeks or months Into Ihe nature i f the e changes 
or tlu mechanism mxohed is not clear Tlie\ max bt upon the 
basis of {lestnictixe arthritis or of thrombosis of mitrent ^^terle^ 
supplying tlie bones 

Mention of this fact is made hoxxexer because of the pi ssibihtx 
of legtl complications arising out ot such late cl at ge ipainst 
xxhich proper precautions slioiild alxxaxs be taken 



I\ JURIED TO THE PEPJpnER IL \EmES 815 

for t]te jmmediate tune hemg that tlie interruption in function is 
due citlier to edema of the nen e trunk or hemorrhage into it rather 
than to diMsion of the ntr\e ^\ith fcv\ evceptions sucli conditions 
should rcceiae conser\ati\e treatment consisting of (1) phjsiologic 
rest of the injured part imtd the post traumatic mhammaton state 
has subsaled (2) loc d application of heat to tlie region of the 
injiirA to increase the a olume of blood supph to the part and thereb\ 
hasten absorption of the edema and hemorrhage (3) the later use 
of passn e motion of tlie parah zed jomt and missage of the oh ed 
muscles and (4) electrical stimulation two or three times weekJs to 
cause contractions of the parah zed muscles until \oluntar% mo\e 
ments can he earned out Tins is to keep the contractile elements 
alive 

The length of time required for the return of functicn in this 
tjpe of injurv varies considenbh witli the seventv of the original 
trauma In some instances improvement in sensorv or motor fuuc 
tion appears witliin a few davs whereas in otJiers weeks or montJis 
mav elapse before there is anv evidence of functional restoration 
Failure of function to return in cases of external trauma over nerve 
trunks witliout actual laceration of the skin mav he du" to several 
causes Actual division of the nerve mav result from the causative 
blow or bv moving fragments of bone in fractures Another cause 
Is the development of 'tear tissue in the extravasated blood clot 
about the nerve 

Fxploration of the nerve trunk at the site of mjurv is indicated 
m general when satisfactorv restoration of function does not (CX-ur 
after a suitable period of treatment Lv sts of scar tissue remov al of 
callus or suture of the divided nerve is carried out as indicated at 
the time of operation 

Late Effect of Trauma At tunes the parah sis of nerv es follow ing 
trauma to the extremities first appears weeks or tv en months after 
the injurj This is especialh true of radial nerv e injuries associated 
with fracture of tlie Immoral sliaft and of the ulnar nerve following 
supratondjhr fracture In most instances tlie parah sis is due to 
redundant callus incident to repair In other cases nerve pressure 
results from scar tissue contraction m the affected region 

Exploration with correction of the causative patJiologj is mdi 
cated in all cases of deiav ed palsies of peripheral nerv es The exact 
time elected for operation will depend m each case upon tlie circiim 
stances attending the injurv and the progress of the case under 
conserv ativ e tlierapv In instances of radial nerv e palsv follow mg 
sev ere trauma to the arm exploration of the nerv e sJiould be carried 
out much sooner m cases of fracture than m those without osseous 
damage 

Division of Nerves —The most important surgical factor in the 
treatment of a severed pcripliemJ nervt i its recognition and 
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immediate suture it the tune the wound is first seen \t no period 
tliereaftcr will the opportunib be as fa\onble for amtomic union 
and functional rcco\er\ Tht surgical principles goNerning the 
treatment of a lacerited wound with division of a {xriphtril nerxe 
are few and simple Thorough cleansing of tlie p irt is of prune 
importance Tina comprises debridement and Uioroiij,li steriliza 
tioii of the wound and surrounding area with alcohol The wound 
should then he tarefulK explored and the ncr\e suture performed 
as meticulousI\ as if the proccilure were an electne one carrieil out 
m the major operating room Tension on the suture line dioiild 
1 e rcmo\ed as far as possible In cases where the ner\c has bexn 
cleanK cutb\ a sharp instrument this offers no problem In otJiers 
how e% er w here bits of ragged ner% e tissue must be exeiscfl from the 
two cut ends the resulting defect can usuallv he overcome b\ 
pulling upon the nerie and stretching it shghtK Wien there are 
defects of the ulnar ner\e at the elbow the two ends can gencralh 
bo approximated witliout tension bx transposing the ner\e ante 
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ABDO^rF^, gunshot nounjo of, 406 
‘=tah woun«}s of, 406 
Abdominal wall, nnatomv of, 307 
blood Eupplj of, 397 
inmions of, SOS 
mu-icles of, 397 
nerves of, 397 

Abscess, amebic of liver, 502 
cutanetias, 5G0 
jnfraJcvator, 560 
inten-titial, of rectum S70 
iscJijoreetai, 56S-S70 
mural, of rectum, 670 
of appendix, 450 
of hone, acute, 146 
chronic, 147 
of hram, 78l 
of kidney, 6S5 
of liver, 602 

p>ogenic, 603 
of lung, 331 

bacteriology of, 332 
comphc,itioas of, 334 
differentiation from emp>ema 
tliorncis. 374 
etiology of, 331 
incidence of, 331 
pathology of, 331 
Bymplomatology of, 332-334 
treatment of, paJbative, 335 
surgical, 337 341 
of spleen, 511 
of vulva, 675 

pelvac, in acute appendicitis, 450 
m peritonitis, 479 
pelvirectal, 565, 570 
perianal 5G5 
perirectal 565 
peritonsillar, 238 
psoas, 457 

pjogenic, of liver, 503 
retroesophageal, 395 
retrorectal, 570 
secondary, m peritonitis, 479 
subdiaphragmatic, 374 
subphrenic, 480-482 
superior pelvirectal, 570 
supralevator, 570 
Absence of esophagus, 388 
Absorption in peritonitis, 470 
of dead bone, 137 

Accessory sex glands, diseases of, 734 
Achondroplasia, 116 


f Aced ash diet, 656 

' Acidosis, COj combining power in, 51 
I diagnosis of, 52 

etiology of, 51 
. hyperpnea in, 52 

in dehydration, 50 
pFI of blood in, SI 
postoperative, treatment of 53 
preoperative, prophylaxis of 52 
preaention in anesthesia, 58 
symptomatology of, 52 
treatment of impending 52 
■Acquired uitestmal obstruction, 437- 
444 See Intestinal obstruction 
lung hernia, 311 
Acromegaly , 121 

Actinomycosis, differentiation from 
empyema thoracis, 371 
of appendix, 451 
of chest wall, 2SC 
of kidney, 6S7 
of lung, 361 
of mediastinum, 292 
of ribs, 2S6 

\cute appeniLcitis, 445-^69 See 
Appendicitis, acute 
basilar hemorrhage. 78S 
bone abscess, 14G 
catarrlia) appendicitis, 449 
cervical adenitis, 255 
cholangitis, 503 
cholecystitis, 505 
diffuse appendicitis, 450 
epidural hemorrhage, 787 
epiphysitis, 140 

hematogenous osteomyelitis 133 
hemorrhage, blood transfusion in, 
70 

uit^tmal obstruction, 439 See 
Intestinal obstruction 
leukemia in mediastinal tumors, 
298 

lymphadenopathy', 297 
tion-suppurative medi'istimtis, 2S9 
pencaniitis, 300 
ranula, 233 

retropharyngeal abscess. 237 
spinal injuries, 798 Ace Spinal 
injuric.s, acute 

suppurative appendicitis, 450 
mediastmitis, 2S9 
sialo-ademtis, 230 
thyroiditis, 271 

tuberculous cervical adenitis, 201 
Adamantinoma, 240 
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Adcnectomj in IIwIrUhv's di-^^ase. 111 } 
submaxilbn , 200 ' 

Adenitis acute rer%ical, 2oi I 

suppuratne fialo-, 236 
tutjcrculouj rcmcal. 261 1 
mc<entenp, ilincren- 
tiatioii from scute 
appendicitis, AiG 

cen ical, 253 
chronic ccrviciJ, 257 

tutxTPulous 261 

inj^mal m Ronorrhcnl vulvo- 
vaginitis 577 ’ 

luptic ccmcal 207 
-uppuralut ceivical 2J> 
tunerpulous cervical 2‘<0 > 

Idenoma of rectum, 550 I 

of Ihjroid Rland 272 
Adenopathv , loulemic, iri mc«l«asti- 
num 29'> I 

Adherent penus 724 [ 

Adl^ions, pcrstopcrntivp penliincal, 

Adhesive pervcnnliti', cUromc, 306 
Adrenal pland", 739 I 

in'ufhcicnci in hipcrtlnmictjpcs, 

274 

Adult surgerj rerru* podiatnc surficrv, 


AdvnaniiP ilcu-S 43^ 

la pefitonitis, 471 
Agcneeia of te*los 729 
lecliitination m WikkI tran*'ra«ioii, 77, 
70, 81 

ARglutimas in children 20 


AncalliC'ia, endovenou^, Gt 
folIouiiiR heniorrlURe, 60 
heart failure m. 07 
in carduae dl'C^ee, AS 
in cleft palate optrafinns, Ofi 
in diabetes, f>S 
in intestinal obstruction, GS 
in lobectomy, 327 
in renal ‘urRcrv, Gi 
in status 1) mpLaticua, GS 
in ton«il!cctomy, 63 
in urologic surccry , WO-GIS 
intravcnoas, in urologie surRcn 
GI2 

laliored bmtbing in, 66, 67 
morjdiin m, 59 
parental criopcratwm m, C9 
pintabarbital in, 59 
posture in, Gj 

rectal in urologic surgerv , GI2 
rc<aspitation in, 67 
•soila limC technic in, Gj 
Ancstbclic, cfioicc of, 60 
Aneurysm, cir'md, 100, lOl 
Anpna, 1 udi> le *, 231 
Ansiocndotlichonis 103 
Angionia, D7 

cavernous, 99 
of bone, ISl 

malignant, IM, I&3 
ptcxiform, too, lOl 
Angiosarconia 1&4 

Anhydremn 49 ,9rertfw Deliydritmii 
Anomalies of bl wider 765 
of chest nail, 277 
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Appendectomy, pcntonitia m, 467 
postoperative treatment of, 4GS 
fcchnic of, 4G1 
Appendiceal abscess, 450 
Appendices epdoica), 405 
Appendicular artery, 447 
cj st, 449 

Appendicitis acute, abdonunat tender- 
ness in, 452 
anatomy of 445 
b i( teremia in, 459 
bacteriology of, 448 
blood examination m, 455 
compluations of, 457 
diagnosis of, 455 
differential dLagnosts of, 45C 
exciting causes of, 448 
fecal fistula in, 457 
fexer in, 452, 453 
focalization of pain m, 452 
foreign bodies in, 448 
in diabetes, 57 
intestinal obstruction m, 457 
leukocytosis m, 453, 455 
nausea in, 452, 4S3 
operative findings in, 450 
pam m, 452, 453 
parasites in, 443 
pathology of, 449 
pelvic abscess in, 430 
postoperative collapse of lung 
in, 459 

dcliL'cence in, 459 
pneumonia in, 459 
predisposing causes of, 447 
prognosis of, 400 
pulmonary embolism 
‘ ■ s in, 4o9 


pyelitis in. 4o9 ‘ 522 

acliilling leucocyte count tn, . Axertin, 59 


Appendicitis, preoperatixe abdominal 
preparation m, 4G2 
spreading peritonitis in, 454, 45o 
suppuratix e, acute, 450 

dexelopment of mass in, 
454 

sx mptomatology of 453 
Appendix actinomycosis of, 451 
location of, 446, 465 
lumenal variations of, 44a 
mucocele of, 449 
tuberculosis of, 451 
tumors of, 44S 

Archibald technic m lobei toniy , 329 
Arterial system of bones 131 
Artery, appendicular, 447 
Artlintis in gonorrheal vulx o-x aeinitis 
577 

syphilitic, 157 
Ascites, 499 
Astrocytoma, 778 

Atelectasu, differentiation from empy 
ema thoracis, 375 
bronchiectasis 314 

Atresia, congenital, of intestinal trict, 
436 

of esophagus, 3SS 
of ureter, C9S, G99 
of urethra, 714 
of vagina, 574 
of vulva, 572 

Atypical meningitis, tetanus and, 35 
Auricles, cervical, 251 
Auncular dermoid cyst, 93 
Auto>a^lutination m blood transfu 

1 , 458 I Autohemotransfiuion m splenectomx , 

> 522 


455 

septicemia in 459 
8> mptomatology of, 451 
tliromboplilebitis in, 458 
treatment of, 461 
vomitmg in, 4 12, 453 
catarrhal, acute, 449 
catliarsis in, 452 
chronic, 459, 400 
diagnosis of, 4G0 
m mesentcnc ly mpli node dis- 
ease, 409 
patholcgy of, 431 
roentgenologic examination 
in, 460 

treatment of, 461 | 

diffuse, acute, 450 : 

peritonitis in, 454, 455 I 

gangrenous, 450, 454 I 

perforative, 450, 454 I 

postoperati veventral hernia in 459 , 
sequels of, 459 


Avian tuberculosis in cervical adenitis, 
2C3 

Avulsion of scalp, 201 


Baciu.cs aerogencs encapsulatis iti 
peritonitis, 472 
coll m pentonitis, 471 
pyocyatieus in peritonitis, 472 
Bacteremia, blood transfusion in, 7o 
in acute appendicitis, 459 
osteomyelitis, 134 
suppuratixe peritonitis, 473 
Bacteriophage therapx in urologic in- 
fections, G5G 
Bakmg soda in bums, 42 
Banti 8 disease, 512 
Barbiturates in anestliesii, 59 
m tetanu*, 37 

Basilar liemorrliage, acute, 7&S 

preoperative abdominal, manage-' Bence-Jones protein in mxcloma, 195 
ment of, 461, 462 ' Benign bone grosvths, 159 
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Benign giant-cell tumors, 17G 

differential diagno^id of, 
ISO 

O'teogenie tumors, 159 
tumors, giant cell, in, 177 
in cliUdliood, 97 
of che^t wall, 2Sri 
o( nh', 2S7 
of 'palp, 200 
lle^an on hidopoxj 731 
Hiearbonate eontent in dch\dralion, 
50 

Biffi Brooks teelinir, 71 
Bifid ilitori' n73 
spine, 7oa 

Bilateral cleft lip, 212, 214 
licmiotomi, C02 

Bilian. «ijsten\, ahnormalitie®-<i(, 
di'casea of, SOo 
Bilirubin, metabobam of, 49fi 
Birth injuries of liead, 199 
pal-o, braeliial, SI4 
Bladder anomalies of, 70i 
dncrtiPUla of, TOO 
es-«tTnpbj of, 700 
foreign boclies m, 710 
hernia of i\all of, 70 j 
mjurnj* of, 709 
operations on 713 
resection of, 714 
tulxmilo'is of, GGO 
tumors of, 712 
Blandin Nuhn gland', 234 
Blenling from vagina 5S2 

m mlra abdominal injuno', 405 
m new bom blood transfasion id. 


Bkxxltransfu'ion, autogenous immun- 
ized donor in, 75 
blood grouping in, 7S 
blootl pre>>?uro in, 70 
cadaver blood in, M 
chill after, 77 
citmtetl blooil in, 77, 7!> 
stored, 83 

erovj-agglutination in, 79 
direct methods of, 81 
donor m, 75, 77-80 
dosage, lio 
fever after, “G 

lieterugencou' immunized 
donor in, "5 
in acute hemorrhage, 70 
in ngmnulocyto'is, 74 
in anemia, 71 
in bartercmia, 7o 
m bleeding in the ne« -bom, 73 
in chronic liemorrhage, 70 
in er>«ipcl«, 74 
m heiiiopluba, 71 
in hemorrhage C9 
in Hodglcm 9 ili'caso, 111 
in infections, 74 
in intestinal obstructinn, 44 1 
m leukemia. 73 
in pneunionu, 74, 75 
in sefKis, 74 
in scpticenua, 74 
in surgical shock, 70 
in toxemia, 70 
in t> 7 >boid fever, 74 
meomjialiUc tlonor in, 77 
indications for. GO 
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Bone c'^t, (liffcnntntion from m\x~ 
oma, 1S2 
M!hinocorcu'< 182 
hjilatul, 1S2 
dead absorption of, 137 
dc%cltipmcnt, 115, 131 

in sporadic cretmum IIS 
fibnima of, 171 
prow til, 115, 132 
pmwth«, licnipn 159 
infections 127 
Iiinphaties of, 131 
marrow, 130 

sarcoinn of 184 
iiccrcws 13f> 
repair, 132 

rep imtn c pnieesses of, 137 
sarcoma oi 184 6ee eUo Sir 
coma 

sequestration. 130 
sjphilis of, 155 
tumors mitastatie 107 
Horn-" elassiflcation of, 127 
irrepuUr, 13(1 

o«toomjelitis of 133 
flat, 130 

long, arcliileeture of, 128 
> oscular supptj of, 130 
Hone ocid ointment in fmm« 42 
How legs in nckeU, 85 
Hmeliial birth pal«\ 8U 
Brain abscess, 7S1 

ct «t in cpilepst , 7C0 
Branchial e> «t 24G 
flatuU 24G 

of esophagus 3S7 
Branchio-geuetic c^ st, 240 
fistula 240 

Brauer cardiolj-sis 309 
Breast, pigeon 280 
Brittle bones 122 
Bro<he s ab'ies.* ISl 
Bromides m epilcpsj , 773 
in tetanu?, 37 
Bronchiectasis 312 
atelectasis in, 314 
bactenoloRj of, 313 
blood in. 318 
broncliopraphj in 319 
bronchoscopj in, 320 
cautcrj pneumonectomy in 32a 
diagnosis of, 317 
differential, 321 
dyspnea in 318 
etiologj of, 313 
Btioro^opy in, 319 
in lung aoscess 334 . 

mcidence of, 313 I 

infection in 313 
laboratorj findings m, 318 
lipiodol injection in, 319, 323 
lobectonn in, 32C 
oleothorax m, 324 


BronchiccU'is, pack and plumbage in, 
325 

patholopj of, 314 
phrcnectoni> m, 325 
ph\sicil fimhngs in, 318 
fmeumothomx in, 324 
pn^o«is of, 321 
roentpenopraphv of 319 
«te of lesion in 310 
specific drugs in, 323 
«>mptomatoIog 5 ef, 310 
tlior3eoplast> in, 325 
treatment of non-sujgic il 322 
surgical 324 
unne in 318 

Bmwn and Kimpton teehnie in WoikI 
Iran fasinn 82 

Umi cs and lacerations of scalp 200 
Itnmn technic in lobectomy 327 
Bubonocele 590 

Bunnell technic of tenorriiaphj , 31 

Bums 40 

liaking soda m, 42 
Iwrie RCid ointment in 42 
chemical 40 
ihillin 41 
rlas ifirution of 40 
codcin in. 42 
coma in 41 
contractures m 45 
Dakinization of 43 
dcbndemenl of, 45 
dchvdratioD in, 41 
dehnum m 41 
diarrhea m 41 

differentiation from «iald» 40 
electneal 40, 45 
fluids in. importance of, 42 
healing in 41 

hemorrhage in secondarj,41 

li}TMxlermoct>ses in 42 

loridencc of, 40 

infecting organisms in 4o 

intravenous saline solution in 42 

irradiation in 43 

keloids in, 41, 46 

local heat in 42 

niorphin in, 42 

of ejes, 45 

of [^ms, 46 

pam ID, 42 

paraffin treatment in, 42 
pLleboclj'ses in 42 
prognosis in, 41 
puLe m, 41 
radium, 40, 45 
reaction in, 41 
removal of clothing in, 42 
roentgen ray, 40, 4o 
scars in, 41 
septiecmia in, 41 
shock in 40 41,42 
akin grafting m, 41 
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Hum'?, sodium bicarlronatc «IreNsinirs 
in, 42 

immersion m, 42 
somalic complication'* in, 41 
stenlizafion of, 43 
tannic and tn-itmcnl cd, 43 
tempi ralurc in, 41 
tetanu? in, 3t> 
thermal 40 
treatment of, 41 
urmarj supprc'sfon m, 41 
aoniitinf; in 41 
warm air treatment of, 43 
x-fa>, 40, 4-1 
Kur»ilis, infrahjoul 21o 


C 

C lUwcR hloud m tranafiuion, S3 
t nlemo'H unner‘ali<, 121 
Caleium adminiitration in osteitii 
fibroma 170 
Calculi preputial, 72S 
renal, <i70 

"jilivarj m ronuU, 232 
ureteral, 073 

urethral, 070, 071, 074, 722 
unnarj , 000 

cj still tjpe of, OTiO 
diifnio«H of, b7l 
onerotiic proceilurra in. 072 

R9.t 


Cartilage, epiplijfcal. 130 
Cartilaffe« of ril)«, tulxTCUIa'i'* of, 23*> 
Catarrhal appendicitLs, acute, 44') 
e^oplnKUi". 303 
irteru-*, 497 

Catgut, tetanus Incilli in, 33 
Oitliar'is in appendiciti-* 452 
CaVlictemation. uMcTal, KtTi, 071 
iirethml, 032 
CauidieN in tievu«, 09 
Cauteo puPumoiKcfom} in bmnchiec- 
ta-is, 32 ) 

Ca^enious nncioma, 00 
Ijinplianginma, 101 
Cec<»«tom> , pnmai^ , in nifTtacohm, 531 
Cellulitis of rhest wall in empjema 
tlionuis. 370 
of neck, 2>1 
of scalp, 200 
of thorncK cagi, 2S3 
Cementomn. 212 
Ccpliahtonil, 199 
Cepliatic dcrmoicU 90 
Mtno*, 3), 

Cenltelhr fit, 773 
lumors. 775 

Cercliral roneu-frion and wfcnia, 7Rl> 
edema, 789 

i'( hernia 7 Wj 
tumor*, 780 
Ccrvicrtl adenitis 2'3 
atute, 2o j 
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Children, hi'?tor> taking in di^edsosof. 
2S, 29 

mortahti in, 27 
pam m of, 29 

phj sical examination of, 29 
pul«c in, 20 
respiration in, 25 
temperature in, 25 
trauma and di'Ci-ies of, 29 
tumors in, 07 
underweight, 5G 
vomiting in diseases of, 29 
Chill III bums, 41 
Chloral hjdrate In teUmus 37 
Chloroform nncithesi i, 61 
IQ rabies, 39 
Cholangitis, acute, 505 
Cholecystitis, acute, 505 

differentiation from mule ap* 
pcndititia, 457 
chrome, 50) 

Cholelithiasis, 505 
Chondritis, tjTiboidal, of ribs 284 
Chondrod\strnphia fcctalis, IIG 
Chomlronn, 104 

differentiation from bone cyst, 182 
of mediastinum, 290 
nf ribs, 287 
svnovi d, lOS 

Chtnidromyxonn of mediastinum, 296 
Chondromyxosarioma of meali istinum, 
296 

Chronic adhesive penearditis, 306 
appendicitis, 451, 459, 4C0, 461 
in mc«enten< h mph node dis- 
ease, 409 
bont abscess, 147 
cervical adenitis 257 
cholecystitis, 505 

empeema thoracis, 371, 372, 375, 
3S3 

hemolytic icterus, 515 
hemorrhage, blood transfusjon in, 
70 

intestinal obstruction 439 
lymphadenopathy , 297 
mediastimtis, 292 
o&teomj elitis, 151 
pericarditis, 30G 
tlnrmditis, 271 

tuberculous cervical adenitis, 261 
Chylothorax 3GS 
Cinumcibion, 726 
Cirrhosis of liver, 499 
spleen in, 519 
Cirsoid aneurysm 100 
Citrated blood, 77 
Clavicle, malignant tumoi's of, 2S7 
Cleft hp, bilateral, 212, 214 
congenital, 202 
premaxillary bone m, 2J2 
preoperatice treatment, 206 
repair of, 207 


Cleft lip, thy mils examination in, 207 
palate, 202 

age for operation 216 
classification of, 203 
complete, 22G 

Diophy operation m, 229 
Dorrance ‘ pu«li-back' 
operation m, 229 
Lane oiieration m, 229 
postoperative care 229 
rep iir of, 226 

cooperation of orthodontist 
m, 230 

of prosthodontist in 230 
non surgic il treatment of 229 
operative techmc of repair of, 
217 

preoperativc treatment, 20G 
repair of, 216 

thy mus examination m 207 
steinum, 277 

Cfcfts at angle of mouth 204 
CIcido cranio dysostosis, 279 
Clitoris, bifid, 673 

hypertrophy of, 672 
rudimentary, 672 
Glutton’s joint lo? 

Coagulation electric in nevus, 99 
time in children, 20, 71 
COt combining power iQ acidosis 51 
in operative regimen, 55 
m urologic conditions 
631 

Codcin m anesthesia 59 
in bums, 42 

Colectomy in megacoltm 531 
Mikuhcf Bruns techmc 634 
Parker Iverr tcchmc, 532, 533, 
534 

total, 534 

Coley’s scrum m osteogenic sarcoma, 
191 

Colic, intestinal, 450 
CoHapbC, 48 
Colon, 52 1 

absence of, 52C, 647 
congenital abnormalities of, 525 
cysts of, 526 
development of, 524 
diverticulitis of, 527 
double-barrel, 526 
failure of lotation of, 525 
malformations of, 525 
polyposis of, 535 
tumors of, 526 
Colostomy, mgumal, 54! 

Coma m bums, 41 
Comminuted fracture of spine, 806 
Compact osteoma, 161 
Complete cleft palate, 226 
Compound fractures, tetanus in 30 
Compression fracture of spine, 810 
Concmsion, cerebral, 786 
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Congenital atresia of intoatmal tract, 
■130 

of urellira, 714 
ilcft hp and palate, 202 
liipcrtronliic pjlonc 'tenosi*, 411 
if? Pjionc steno-i^ 
lime hernia, 311 
malformations of anu®, 537 
of rectum 537 

■»fonosis of mte«tinal tract, 430 
cincture of external moatuc, 716 
tonguo-tie, 232 
Constriction of ureter OOS 
Contractures in bums, 45 
Contu'tons of flic«t wall, 2S1 
of ner^ec 815 

Convul'ions in childhood 2S 
m epileps\ TO*! 

Cord spermatic diseases of, 735 
cpinal edema of, S02 

hcmorrliaee into, 703 
Cortex of Imnc, 120 
Cortical abscess? from thromlK»-eml>o- 
k-m 139 

cicatruc m enilepsi , 7G7 
tuenoR of adrenal gland, 740 
Coxa plana, 154 
Cranial injun, acute, 7$o 
Cremvtenc muscle m meumjl liemia, 
593 

Cretinism endemic 119 
macrosloc^ia in, 332 
sporadic, ll7 
Crohn s disease, 4G9 
C rofs^-owtlutmation in trtnsfuMon. 79 
CrutchGeld treatment of «pinal frac 
ture^i Ideation, 800 
CriTitilis 564 
CoptoTilndi-m 729 
Cutaneou'j ab«ee^, 5GG 
C > clopropane f>» 

C>«t bone, differentiation from chon- 
droma 167 

branchial (branehio-gcnetK), 210 
congenital, of pn>tate, 735 
of urethra, 71S 
dentigenmc, 241 
dermoid, 90 

of oiranec, 5S0 

echinococcus .See C>»t, hvdatid 
enteric, 42o 
epidermoid, 95, 90 
hjditid, of bone, 182 
of kidno, 687 
of hier. 500 
of lung, 355 

mfrahjoid thiTogltwsAl, 244 

hmph, 102 

mucous, 232, 234 

of appendix, 449 

of hone, ISl 

of brain, 7GG 

of colon, 52C 


j C>st of esophagus, 3S7 
of hxpophisis, 120 
of kidnej, 687,635 
of Itier, 500 
of lung, 355 
, of mescnterj, 403 
of omentum, 405 
of nxsrj , 457, 5^ 
of pancreas ’i23 
of peritoneum, 493 
I of pituitary anUge, 779 

I of pituitar} gland, 120 

j of prepuce, 725 

of prostate, congenital. 735 
I of scalp, 200 

of scrotum 729 
I of epcrmatie cord, 735 

I of spleen, 503 

of ttijmus gland, 275 
of tooth roots. 241 
of urachus, 70S 
' of urethra, 71S 

of vapna, 578 

1 ox'xnan differentiation from ap- 

pendicitis, 457 
pilonidal, 93 
sebaceous, 89, 90 
suprahyoid, 243 
Ihjrogfossal, 243 

C>'stic degeoeralion m fibroma, 104 
dL<oa^, non parasitic, of lung, 359 
Cjrtin lithiaMs, 669 
Cystitis. 711 

Cystography and urethrwystogrophj, 
63S 

C>«tome(T>, 633 
C>stoscopj, C33 
C>sttRtoin>, raprapubic, 714 


D 

DyrryuTto, syphilitic, 157 
Dakiniiation of burns, 43 
Day id-on technic of lobci tonn , 329 
I Dead bone, ob-orption of, 137 
DCbndwnetit of hums, 45 
Decapsulation of kidney *, 693 
I Decompen-^ation m acute heail injuries, 
' 790 

Defonnities, ncnuired, of chest, 280 
Dehtscenre following apjiendcctomy, 

459 

Dehydration, 49 

in acute peritonitis, 475 
in anesthesia, 5S 
in bums, 41 
Delinum in bums, 41 
IMorme operation in chronic pencar- 
ditw, 309 

Dentigerous cyst, 241 
Dermatitis yenenata of male rxtcnial 
getutalia, 723 



Dcrmoul cyptfe, 00 

auntulir, 93 
cephalic, 90 
( h«i«ificatioii of. 00 
tlorv il, 93 
cnihryologj of, 00 
lingual, 243 
location of, 90 
na«il, 92 

of medi ibtinum, 291 
of ovaries, 457, S'® 
of scrotum 729 
of testes, 94 
of trunf>, 03 
orbital, 92 
orbito-njsal, 90-92 
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Diverticulum, Meckel s, treatment of. 
424 ' 

patulous, 422 
pulsion, of esophagus, 3S7 
Dog bites, treatment of, 38 
Dorothy Heed cells in Hodgkin's dis- 
j case, 107 
' Double hymen, 574 
Duct, lingual, 243 
thyroid, 243 
Ducts, Boclidalok’s, 243 
“Dumh” rabies, 38 
Duodenal fost-a in internal hernia, 615 
( sjphonage in acute periConttis 477 
in intestinal obstruction 444 
Duplication of ureter, 698 


arian, diflerentiatcil fnim Dysfunctions of hypcipbjsis, 120, 738 


appendicitis, 457 
sacral, 94 
sdi rototcygeal, 93 
«cquc8tration tj po, 90 
thoracic, 93 
treatment of, 95 
tubulo tj pe, 90 
Desmoid', 104 

Diabetes, acute appendicitis in 57 

anesthesia m, bS 
surgerj in, 57 
Diaphragm, nerves of, 612 
Diaphragm ittc hernia, Gil 
Diarrhea in burns, 4i 
Diet, acid lusb, 650 
alkaline a«li 056 
m anemia, 56 
in urologit conditions, 655 
ketogenn 055 

Dimple, postanal, 93 

Diphtiicria of male eatenial gemtuhu , Empj' 

of penis, 724 

Diphtheritic \ailvo-vagmitis 575 
Distention in acute intestinal obstruc- 
tion, 440 

Diverticula of bladder, 700 
of esophagus, 387 
of rectum, 5-17 
of urethra 718 
Divcrticulcctomv , 714 
Diverticulitis, 421 

differeiitiation from acute appen 
dicitis, 457 

intestinal obstruction m 422 
of colon, 527 
ulcerative, 422 
volvulus in, 423 
Diverticulum, Meckel s, 420 
diagnosis of, 423 
invagination of, 423 
neoplastic growths of, 423 
operative tecbiiie in, 424 
pathology of, 421 
prognosis of, 421 
symptomatology of, 423 


Dysostosis, rleido-crinio 279 
Dysphagia m tetanus 35 
Dyspnc't in broncliiectaMS 318 


I LcrBONDnosEi?, 1C7 
Lchiiiucoccus cyst of bone, 182 

of kidney, 0S7 
of liver, 600 
of lung, 355 

I I clopiaof kidneys, 677 

vesiCT, 706 
Ectopic testes 730 

Eizema of male external genitalia 723 
Ldcma cerebral, 786, 7S9 
I of genitals, 729 
of spinal cord, 802 

|Lmbohsm pulmonary, in arute appen 
dicitis, 4o8 

la thoracis, acute 3G9 
bacteriology in 369 
chronic, 371, 372 375. 383 
m lung ab'cess, 334, 339 
cloved draiiisge m, 379 
complications of 375 
diagnosis of, 372 
ditTerential 374 
etiology of, 3C9 
ojicn drainage in, 3S0 
pilhology of, 309 
prognosis of, 376 
repeated aspirations in 37S 
svioptomatology of, 371 
thoracentc'is in, 372 
treatment of, emergency, 377 
general, 376 
surgical, 378, 382 
tuberculous, treatment of 353 
Emphysema of mediastinum, 2SS 
Enchondroma. 164, 168, 182, 287, 296 
Encysted hernia, 594 
Endemic cretinism, 119 
goiter, 268 

Endocarditis m gonorrheal vuh o- 
vaginitis, 677 
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I-i«surp in ano, 55S 
I-istula, ano-retlal, 501 
branrhial, 247 

of es iphaRU", 3S7 
csopliflgotnrlieal, 300 
fecal, following appendtctomy, 
horse-shoe, 5C1, 509 
of urachus, 70S 
th>rog!ossal, 215 
I It, cerebellar, 773 
Flat lionps, 130 

fluids in hums, importnnic of, 42 
1 oral epilensj, 768 
t\j»e of tetanus, 34 
F’oHieufar esophagitis, 393 
lorpign bfuJjes m acute appendicitis, 
448 

in alimentary tract, 425 
in hi uiiler, 710 
m esophagus, 391 
m intestine, 420 
III stomach, 425 
jn urethra, 721 
I ossa coerygea, 93 
Fossa in internal hernia 015 
of peritoneum, 402 

Fracture, lomminutcd. of spinal lam 
ina, SOO 

compression, of spine, 810 
dislocation of cervical spine 800 
of skull, 785 

pathologic, in bone cy«ts, 181 
m I wing’s sarcoma, 104 
Fractures, tetanus in, 36 
FragiUtas o«8ium, 122 
rrer/et-2?amnis(efldt pyhevpfasty, 4/3- 
418 

I renum, treatment of ulcers of, 232 
I ungus infection of male external gem 
taba, 723 
Funnel chest, 280 

Furunculosis of male external genitalia 
723 

of scalp, 200 
of thoracic cage, 284 


G 

GALL-nnoDER choleIithLi«is, 505 
diseases of, 505 

Ganglioneuroma of adrenal gland 740 
of mediastinum, 2£H) 

Gangrene of lung, 331 See Abscess of 
lung 

Gangrenous appendicitis, 454 
vulvitis, 676 

Garden sod, tetanus bacilli in, 33 

Gastric anomalies, 411 
ulcer, 418 

Gaucher's disease, 516 

Genital edema, 729 
tuberculosis, 005 


[ Genitalia, female, 572 
I tuberculosis of, G66 

I male eictemal, 723 
I Gerlach’s valve, 447 
Giant-ccll tumor, differentiation from, 
f I bone n et 182 

thondroma 167 
osteitis fibrosa ejs- 
tica 175 

Gunt cell- m osteitis fibrosa 175 
xaricticsof, 177 
Gigantism, 121 
Gland, pineal, 739 
pituitary, 738 
prostate, 735 
thymus. 273 

cysts and tumors of, 275 
thyroid, 268-270 
tonsillar, 255 

Glands, accessory sex, 734 
adrenal, 739, 740 
endocrine, m urology 737 
mcdiastjaal lymph tumors of 297 
of lilandm Nuhn, 234 
Glucose in dehydration, 50 
Goiter, endemic, 268 
exophthalmic, 270 
neonatal, 26S 
prepubeacent, 269 
pubescent. 2D0 
simple, 26S 
Gonads, 73S 

Gonorrheal peritonitis 488 
' aalpingitis 580 

vulvo-vaginitis 576 
I "Grind maJ ta epdep«v, 772 
Gridiron incision in appendectomy 462 
Gunshot wounds of aodomen, 406 

K 

Hsbrisox s groo\e in rickets, 80 
ffnversian canals, 127 
Head birth injuries of, 199 
injunes, acute, 7S9 791 
Heart failure in anesthesia 67 
Heliotherapy in tuberculous lervital 
adenitis, 26 1 
Hemangionus, 07 

Hematocele of tunica vaginalis, 731 
Hematogenous osteotnj elitis, icule, 133 
ilematotogy in Hodgkin s disease, 108 
Hematoma of scalp, 200 
subdural, chronic, 794 
Hematometra, 579 
Hematomyeha in «pmat mjunes, 79S 
Hematuna, 621, 627, 628 
Hemihypertrophy, 125 
Heminephrectomy , 695 
Hemoglobin in cluldrcn, 26 
m hemorrhage, 48 

Hemolytic icterus, 498, 615 See 
Jitenis 
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Ilcmopliilun, hliKHl tnnsfii«ion in, 71 
Ilemoph “IS m brnnrhieitaMs 317 
m lanR ab'cos, 334 
IleniorrlmE*', anestlioia in, ii6 
l)a.silar, acut(, 7SS 
chronic hh»ott la, 70 

epKlurul, acuto, 787 

in head injurie*. 792 
erjthrorjtcs m, 48 
hemoglobin in 48 
in inlra abdomiml mjunc' -lOo 
m surgical -hatk 4S 
infcrni! 48 
intestinil 410 

into the spinal lurd, 798 SOI 
intr-K ranul 200 
leiikon (o«is m, 48 
muldlc meningoal m hend iniut- 
les 792 

►e(on<!an m burns 41 
hubiortienl 788 
subdural 794 

subptruistc-U difTircntiation from 
mnonu 88 
transfusion in (19 
umbilical, 400 

lIciiiorrhagK. <}st of kidnc}, CSS 
pumura, 517 
Hcniorrfioidectnmj, 5o7 
Hemorrhoids 550 
Ilemothfirii’t, 267 
Ilcriii'i, 583 

associated uith h>droieie 594 

nnidoscondoj testis 594 
jlnssififitinns of, 584, 5SS 
tlinna! t\pc^ of 5S'i 
(imgemlaf nnlfonnjtioiis eventu 
atmi! m, 5S4 
diaphnigmatK, fill 
direct ingiiin d, 59) 

direct mdirci I inguinal 595 

cncisted 594 
epigastric, 009 
ctiologs of, 5S-4 

femora! 003 i 

herediti in 584 

hi'torical notes oil 583 

iiHi'ional, 010 

indirect inguinal, 590 

infantile, 594 

inflamed, 580 

inguinal indications for lHniio> 
tom} in, 59(i 
ohliriuc, 590 

pallntise treatment of, 59o 
“urgical anatom} of, 592 
inlcmal 015 
interstitial 504 
into umbilical cord, 585 
irreduiiblc, > 8.7 
lumbar, CvlC 
obstructed 5S5 
obturator, 017 


I Hernia of bladiler wall, 705 
of lung, 311 
1 perineal, 618 

postopcrafiie, 010 
reducible, 5S5 
retroperitoneal, 01 "i 
sciatic, CI7 
scT in, 554 
slKlmg. CiOS 
btmin in, 5S1 
strafiguJatcd, 5S0 
trauma in, 554 
umbihcnl, 587 
acquired, 589 

Ifcmiolomy, Cole} teihnit of, 590 
complications follow mg, G03 
for diapbmgmatic hernia, 014 
(or direct inguinal henna, 602 
for femoral lienita, COi 
I for indirect inguinal Jicrnu, 500 

! m females, 602 

postoperative treatment following, 

I 603 

results of, 603 

Herpetic lesions of male cxteni d cem- 
( talia, 723 

\u1inti«, 675 

I Hirschsprung's cJisea*c, 628 
Hi»tor} taking in diseases of rhiIJnn, 
2S 

' Hodgkin’s disease, 107 
I chronic tjpe, 109 

hematolog} in, lOS 

I metastatic bone tumors in, 

I 107 

pallioleg} of, 107 
suhacute t}pe, 105, 109 
symptomatolng} of, 108-111 
treatment of, 111 
Horseshoe fistula, 501, 5C9 
} kidnc} , 677 

I Hyaline tissue m miaed tumors of 
j ealivai} glands, 235 
Hydatid cyst of bone, 1S2 
I of kidney , 687 

of liver, 5(X) 
of lung, 355 
of Morgagni, 733 

Hjdrocelc iissociated with hernia 5'Jl 
of i-permntie cord, 735 
of tunica vaginalis, 731 
Hydisiccphalus, 741 

a-sjmciuted with meningocele, 762 
diagnosis of, 744 
identification of type of, 752 
non-ob‘trurtive or communicat- 
ing 746 

treatment of, 754 
wlistructive, 743-746 

treatment of, 752-754 
Hydronephrosis, congenital, 079 
Hydrophobia, 37 
Ilydrothumx, 307 
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HjKroma, 102 
coll, 103 
sncral, 103 
llj men, 673 
double, 57-1 

II>pemepliroma, metastatic iKine tq 
mors in, 197 

Hj periurdtiivroidi«m m unnarj Iitli- 
I ISIS, COS 

H>perpenstalsis in peritonitis 471 
Iljporpl'xsia of kidneys 070 
thjmic 273 

HjTwrpnea m acidosis 52 
H\pertli 3 ’Tnic tjpe«, 274 
HjTierthjroidism, ^0 

pertrophic pxlorjc stenosis eoncen 
ital, 411 

Hv|)ertmpliy of penis 724 
of venimonfanum 718 
IIj po(IermocIv<is in hums 42 
in dehjdr-ition, 50 
in intestinal obstruction, 444 
HypoBonadbm 73S 
Hypoph^8lS, 73S 

tjsts and tumors of, 120 
ilj 'function of, 120, 73S 
endocrine /unction of, 121 
Hspoplasia of kidncj®, 07(1 
of penis, 724 
of prostate, 733 
thymic, 275 

117 


1 

IcTEHOs, 190 See Jaundice 
Ileitis, regional ('egmentol) 409 
Ileocecal valve, anatomj of, 445 
IlfiostDmj in intestinal obstnictjon, 444 
Ileus ad} namic, in peritonitis 471 
dynamic, 437 
mechanical, 437 
paral}tic, 437 
Iniperforatc anus, 539 
/ncj»ion Ivammcrer, 39S 
McBume}, 399 
pjramedmn, 39S 
pararettus, 398 

Incisional hernia, 610 See Hemia 
Indigestion, acute febrile, 45G | 

Indigo-carmine test of renal function, 
629 

Infantile hernia, 594 
vulva 572 

InfantilLsm in m}o»itis ossificans pm- 
grcfciva, 174 

Infants convulsions in, 28 

diseases characteristic of, 27 
Infection, blood transfusion in, 74 
fungus of male cvtemal genitalia, 
723 I 


Hjpo'hadns, 719 
J/}pot/i} midism 


j Infection m urinarv Iithiasi 067 
iLptof'emc diet in C.3) 

I perinephric, 091 
pvTiria m 620 
of bone, 127-158 
of kidne} (582 
of poms, 724 
of testis 733 
of uterus, 579 

unnaiy m hematomvelia 802 
unilogic p} ngenic f>49-(jo7 

bacteriophage therap} in 
f>^ 

balsamic medication in 
6io 

causative organisms of 
050 

diet in 6>o 
etiolog} of (550 
instrumental intcrven 
tioiia in 0i7 

intravenous medicali >n 
in 654 

pathologj of Cj 2 
reaction of urine in 6o4 
routes of mvosinn in 651 
surgical treatment of 0o7 
sjmptomatniogj of 6o2 
treatment of fio2 
unnarj ontiseptjci 
6o3 

Infectious jaundice 497 
/nflameef nodes -456 
Inliammntion of Iboracic cage 2S3 
lnfrah} 0 ]<l burvitis, 245 
thjrogiossal cjst 2+4 
Infralevator abscess 500 
Infusion in deh}(lratioD '>0 

supportive m surgical shock, 49 
Inguinal adenitis m gonorrheal vulvo- 
vaginitis 577 
canal, anatom} of 593 
colostom} for anorectal imperfora 
tions, 541 

hemia 590 See Hernia 
hcrniotom} 598 See Hcmiotom} 
Injuries eramaJ acute 7&> 
mtra abdominal, 40 > 
of bladder 709 
of chest, penetrating 282 
of head acute 7S9-794 
of kidney GS(M582 
of liver, 502 
of mesenterv, 403 
of omentum, 494 
of pancreas, 523 
of penis, 724 
erf periplieral nervc« 814 
of scrotum, 729 
nf epjne acute, 798 
of spleen oIO 
of testis, 733 
trf thorax 281 
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Injunos c>f ureter, 703 
of urrlhra, 721 
Intern'll bPtnorrJiase, 4S 
hernia, CIo 
«Mmm in brsnehiORenetic {jattila, 
230 

Intor'titul nhH(x«-« of reetiim, 570 
hernia, 5W 
rnte«itmj! riihr, 43C 
hcmorrhajcp, 419 
ofxlruition, 427 430 
nc<imre<l, 437 
nnJte 439 

blnoi! in 441 ' 

diaffiio^is of, 441 
distention in, 440 
nau>ea and Mnndini* m, 
440 

obstipation in, 440 
pain in, 439 

plij sical findings m, 440 
procna-H of, 442 
pul'O in, 441 
KientRCiioloKy »n, 4U 
8j mptomrttolo)o of, 430 ‘ 


I latraos.-eoii'* alisrt^s in aeute <»-tw>- 
mjelilte-, 130 

Intiaperitopeal injections m delrtdra- 
tmn 50 

InlnpleuraJ pneumohsii, 3-IC 
Intrasnmal treatment of tetanus, 3h 
rntratneeal (herapj m tilaniis, 30 
Intravenous saline solution in Imm-*, 42 
urugrapliv , 637 
Intu.'j'asecptKin, 427 
iitvpiRiI eases of, 431 
dniieni course of. 432 
ctvlonie injection in, 433 
fliajpiosis of, 432 

difTereritiation from oeute api>en- 
dicitLs, 456 
cttciIoRj of, 427 
incidenec of, 427 
pain in, 431 
patholo;;; of, 427 
prognosis of, 432 
stools in, 431 

s)niptomafo!(>K> of. 42S-430 
treatment ol, 432. 433 
operative, 433 



Kidnoj, actmomjoo^i^ of, RS? 
atiomahcs of, C7o 
nsj mniotrj of, 070, 677 
benign tumors of, 689 
carbuncle of, 685 

congenital hydronephro'us of, 679 
o^stsof, G8S 

echinococcus, CS7 
hemorrhagK 688 
li%datid, 087 
double, C70 
01 topia of, 077 
cmbrjonal tumors of 689 
function tests in urologic lubcmi 
losm, 662 
borsfs>hoc 677 
li\ficrpla''U of 676 
InpopJasia of, 070 
infections of, 682 
injuries of, 680-682 
ni ilign int tumors of, 689 
metastatic corficii coecat infcc* 
tions of, 055 

nephrcctoroj in injuries of, 682 
m tuberculosis of, 064 
operatne technic upon 693 
pararenal retropcritoneit tumors 
of. 692 

ponnepliric infections of 091 
i'olycjstic di>casc of CSS 
(•crous or hemorrhagic casts of, CSS 

pohtao » C76 

fiujiemumerar) , 070 
surgical approach, 694 
sjnliihs 01, 6S0 

tuberculosis of 63S-6M Sre Uro- 
genital tract, tuberculosis of 
tumors of, 689^91 
variation in pelvis of 679 
in position of, 677 
in vascular supply of, C7S 
Wilms tumor of, 6S9 I 

Kimpton and Brown melhoil of trans- 
fusion, 82 ’ 

Ivocnig's operation for brsncbial fistula 
250 

L 

Labls majora and minora, 672 
Lacpratod nerves, treatment of, 3) 
tendons and nerves, 31 
wounds, tetanus bacilli in, 33 
Lacerations care of 31 
of chest Hflll, 2S2 

I-aminn spinal, comminuted fracture 
of, SOO 

Laminectomy in injuries of spine, 810 
l,egg s itiseasc 154 

Leukemia, acute, mediastinal tumors 
m, 29S 

blood transfusions in 73 
Leukoc>tes in early life, 26 
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t«ukoc> tosis m acute appendicitis, 453, 
455 

in acute osteomyelitis, 142 
in^acute suppurative peritomtis 

in dehj dration 50 
in Jfcmorrltage 48 
T eukosarcoma, 107, 112, 113 
I^wisohn method of blood transfusion 
83 

findemann methoil of blood transfu 
«ion, 82 

t ingual dermoids, 2(3 
duet, 243 

I ipiodol mtrabronchial 323 
I metliods of injection in broncbiet 

I taais 319 
' f iponta, 103 

eaverno'um, 106 
congenital 100 
of mediastinum, 296 
telangiecticum 106 
Lipping m osteogenic sarcoma ISO 
I ips, anatom> of 205 
development of, 202 
I illuasis c) stitis in 609 
pyuna m, C2C 
urinary, CC6-C6S 
vesical 7J2 
nanthin type of, 670 
Liver, 494 

abnormalities of, 494 
filiscess of, 502 
amebic, 502 
pyogenic, 503 

blood coagulation factor in 49o 
cholecyalography m diseases of 

490 

cirrhosis of, 499 
pplccn in 52 9 

coagulation- and clotting time in 
diseases of, 49o 
cysts of 600 

echinococcus, 500 
hjdatid, 500 

dctoxif> ing function of 495 
extract m Hodgkin b dtsea-e 111 
function tests of 495 
iiguncb of, 502 

metabolism of biliary constituents 

491 

plijaiology of, 494 
Ilowntrec-Rosenthal test of 49o 
tumors of 501 

, van den IJergli test of, 49 > 

I I/ibcctomy, ArchibaUi teelimc of, 329 
I Brunn technic of 327-329 

I Davidson tcilmic of, 329 

' SlKiistonc tcchnic of, 329 

Localized tetanus, 34 
Lockjaw, 32 &ee Tetanus 
Long bones, architecture of, 12S 
vascular suppli of, 130 



1\DE\ 


S33 


Mciimgeal Itcniorrlii!:? mkiilfe {n | Neck celluJitis of 2ol 
ncutc lien I jnjunte 792 j «ureerv of 243 

Meninptts at\pical, tet*inu> nnd 3 j 
M eniiiRowlc 7o i 

case> “uUable for oi>cration 7(>i 
patfuIoRj of, 75-> 7o7 
reUtunliip to h>droccplulu'« 


1 11 *) 


194 


7G2 764 
s\^npl<)m■\(olo^y of 7aa 
fmtmrnt of, 7o7 

opcriti\p 7o7 7C2 

\fc'cntrrio hmpli ntilp di-wiso 40s 
410 

Me>cnton 403 404 

hmplianjjtoma of J03 
Mot'\holL*-m m li\pot{i\roidi 
in m% xpilcni i 1 19 
in pp indie crclmi m 119 
of fidindiin 496 
Mefastisos in tiMng t. cwom 
111 o toogonic Fnrcoma ISS 
Metastatic lionc tumors 197 
Miennolin '"26 

Mirrodactjl a in nnoeitis os. ifirans 
priRiTssixi 174 
Mirn>«tonjia 231 

Ml Idle meniiiKcal hemorrliage m acute 
lie-id iniuriis 792 

Mikulicz Hruns toil me of cotcetomj 
534 

Mixed tumors of «alivan gkrids 234 
Modified 1)1 ( I in tnn«iii«ifn S3 
Nlolea 101 
Molhties os«mm 122 
Mongolt m nmn^Iox la in, 232 
Monorcliiim 729 
Sforgagni ci 

liyditid ... . . 

Morphm in nncstl 
in burns 42 
Afotf cr s blood oonipitibdit> m frnns 
fusion 80 

Mucocnrtilage in mixed tumors of 
saliiao ftknds 23o 
Mucocele of appendix 449 
^tucous ej Sts 232 234 
Mycosis fungoides 107 113 
Mjdoma 184 IS) 187 191 
Mjelomeningoccle 7o7 
Mjoma of xagina 578 
Myositis ossificans progressiva 173 
traumatica 171 
Myxedema 119 

Mj'xoma differentiation from bone 
C3st 182 


N 

Nasii, dermoids 92 
Nasopharyngeal poI> pi 194 
Naaspa in acute oppendiciti 
in mtestinal obstructi n 
postoperative SO 
53/^ 


surgery of 243 
Necrosia of bone 13G 
I Ncgti IkhIics in rabies 37 
I \51aton operation 20S 
Neonatal goiter 20S 
melenn 419 

Neoplasms m Merkels diverticulum 
423 

intracranial 775 
|t\umm 626 

Nephrectomj m miurie of kidney 
6S2 

in tulwrculo. is of ur genital tract 
664 

lumbar G9I 
Imnsperitoneal (96 
Nop! ntis surgery m f 
Nepbropexj 09) 

Nephn tomv f 9o 
Nme sheaths fibromas 1 f 104 
Nmes loiilusicns of 814 
divi ion of Slo 
m inguinal bernia 59J 
lifcratctl 31 
of abdominal uni) 307 
< f <haphra>.,m 612 
of iienloncum 402 
Neuroblastoma of adrenal gland 740 
Neurocytoma of adrenal gland 740 
Ncurofibnma of Ibe med xstinum 296 
Neurogenic di»ci«e< of urinary tract 
73<) 

lesions p\ una m C26 
Neurologic surgery 741 
Nenrima jlcxiform 10a 
Nevus 97 JOl 

araneus (spider iievu«) 08 
(Inmmeua («lrai\1>erry pat h) 97 
hematoma p gmento a 99 
of scalf 200 
pgmented 101 
simplex 97 

acnosusfporl wme stain) 07 
New bom diseases < liarnctensti of 27 
Nicolaier re tetanus 32 
Nitrogen non protein in del y Iration 
50 

Nitrous oxide anpstt esia 01 
Ntxles anterior c ervical 2)4 
ennitid 254 
deep rerv)c d 2a4 
inasto 1 2a i 
psixtid 2a3 
retropharyngeal 2)-l 
submaxdJafy 2a4 
submental 2a I 
subocripital 2 >1 
Nomapudendi 576 
Non foetif einlepsv 7GS 
452 453 1 Non paralvtie ly pe ( f tetanus 34 
440 I Non parasitu cystic d cast of tl t lui g 
3)9 361 
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I iirlrtiR s angim, 2)1 i Malformations of i)cni«, 723 

I uetie ctrMcil aiifrnti-, 267 of toslL>i, 72i) 

cpii)lii‘-iti«, 8S Malignanej in inohnimis, 101 

orehvti^, 733 Mnli^int anKioma of bone, jsj, ISo 

ostctx-hondrilH, 156 Kmpljomato>(*i, 107 

1 umbar l\<>rma, GIG Inntors in cliiltllifKKl, 07 

sjmp'itliDctomj, 535 of clicst wall. 2sfi 

I umenal % ariaUonH of appendix, 445 of eh% icIp, 2S7 

I iimin il in cpilep:>v, 773 of ribs, 2S7 

1 nngab^w*.-' 331 ibr? Aly>ie^oflun«t of tbvruid glanil, 273 

attinonn<o«i> of, 30I Marble bone, 121 

iimcbioswof ii<»l Mastit.>, supj'untuc, 2Sl 

tullap'O of in uppendoetomy, -1 lO Mastoul I)mpli nodt'S, 2>t 
Ranjirenp of 331 Srr Alyspc^i of Mellurafj mri«it)n, 

lunc m apppn<lcit«m>, -Ifii 

homiaof, 3U Meatus uretbral, eonRimital striHiirc 

non pamsitie o\ -tie dt'pase of, 3>9 of, 716 
I \mpli rj'ts, 102 M«.wl‘4<!i%ertii«lum, 420-12) 

node^ mc<lin«linal tumors <»f, 297 Modia'tiiiitis, 2»S 


inc'cntoric, dyease of, 403' 
410 

I implndcnitis in acute 0 '>tcom\eUtH, 
142 

nie-ontrnc, 40*1 410 
f ^nlplndcnopltllJ, 207 
1 > mphaneioiiifl lOl 
<uvoniou< 101 
c)»ti<.um, 102 
in maWDRlos'ia 231 
mo^ntcnc, 103 

rctropentonoil, 103 i 

*iinipfox, 101 ' 

1 > nipbitic ttlcukcmic Icukcmin 107, 1 
112 

cyaN 102 1 

driinjRp in cirvirnl ndcnili», 253 
nous, 101 

f \ mplntiM of lione I3l 
1 ympbitKm 237 
I^niphocyticlcukcmu, 107, 112 
1 Mnpbumaa of mediastinum, 297 ' 

I } Tnplntomat<i*>es malignant, 107 I 
! yinpboi^woma, 107, ll2, 113 I 

incidence of, 1 13 | 

inetastatic Imiie tumors »n, 107 
of mediastinum 29S i 

pvtlwiloKy of, 113 ‘ 

tn“ilinriH of, M3 

I \ mpli vesyels <it peritoneum, 401 I 


acute non-suppueative 2^0 
fuppurat»%e, 2s9 202 
chronic, 202 
classification of, 2S‘) 
m lung nh«coss, 33-> 

'uppumtive, in empjrim tlmrncn, 

Mediastinum, 2SS 

acUnoinj cosis of, 293 
chondroma of, 290 
cliondromy xoina of, 29fl 
rhondromy xomo'irrom'v of, 200 
dermoids of, 291 
emphysema of, 2**^ 
fibroma of, 295 


Ma« noennus, 102 
Mncroslossis, 100, 102 231 
in cretinKni 232 
in monKoliam, 232 
lymplianRioiin in, 231 
lanities of, 231 
Macromclia, 102 
M icrrif-toniu. 231 

Mapic'ium siilpinip m tetanus, 37 
Male ptlerml Kenitaha 723 


leukemte adeiuipatliy in, 294 
b|>oma of, 296 
lympbomn of, 297 
Hinpbnsircoma of. 294 
I neurofibroma of, 290 

' tcntonia of, 29! 

I tumors of, 293 

I Mctlullarj iilxce^s In acute nsleomy ib* 

I tb<, 1 30 

caviti, 130 

I Kireoint, IS-l, 14'» 

tumors of ndrenaJ r 1 mil 7 10 
^le^^HI!o!d^■•tclrna, 77 )*77S 
Mcjsacolou, 528 

choice of ojicrallon in 5.31 
culcctoins in, 'iSl-Vli 
duaenoais of, 530 
ctiotoRj of, 52S 
incitlcnce of, *i2S 
p.ltl«i<ln{y. of, ’'i2S 
pnmnry rcciwtornt in 531 
proKno«is « f, 531 
s>nipfi)mafoIo(j\ of, ,■20, 530 
1 fn-ilinciit of, ‘>31 

’ Mecalo-uali r, r>oo 
, Melanoma 101 
'Mehna, 419, 420 
I neonatorum, 119 
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MeninReal hemorrliapie, middle, i 
acute head uijuncs, 792 
Meningitis, ntipical, tetanus and, 33 
Meningocele, TiS 

ca-ses smtaWc for operation, 704 
p ithology of, 755-757 
rclafioniiup to li^ clrooeplialus, 
762-7&1 

sjmptomntologj of, 7'>5 
trt itmcnt of, 737 

operative, 7'i7-7(i2 

Meicntenc Ivmph node disease, 403- 
410 


Neck, cellulitis of, 251 
surgery of, 243 
Necrosis of bone, 136 
Negn bodies m rabies, 37 
I Nekton Operation, 208 
j Neonatal goiter, 2bS 
mefena, 410 

NeopUsms in Meckel’s diverticulum, 
423 

intracramal, 775 
muru ui, 626 

\epl1rect01n3 m injuncs of kidney. 


Me^nterv, 403, 40} 

Ivmpliangioma of, 103 
Mcfaljoli-in in lijpothyroidism, 119 
in mjxcdema, 119 
m sporadic cretini'm, 119 
of bilirubin, 4% 

Metasta«es in I ning’'* sarcoma, 194 
in osteogenic sarcoma, 1S8 
Metastatic bone tumors, 197 
Miinuolon, 526 

Micmdactjiia in injositis os^ificnns 
progres.iiva, 174 
Microstomia, 231 

Middle meningeal hemorrhage in acute 
head injuries 792 

Miktihcr Bruns teclinic of colectomy, 
531 

Mixed tumoi> of ‘alivary gland*, 234 I 
Modilied blood in tran-fusion. 83 I 
Moles lOt 

Mfllhticb ossium, 122 
Mongolism, mai roglovsia in, 232 
Monorcliism, 729 
Alorcagni, erypfs of, 504 

Tiv datid of, torsion of, 733 
Morpfiin m anesthesia, 59 
in hums, 42 

Mother's blood compatibility in trans- 
fusion, SO 

Mucocartilage m mixed tumors of 
sahv arj glands, 233 
Mucocele of appendix 449 
Mucous evats, 232, 234 
Alvcosis fungoides, 107, 113 
Mjcloraa, 184, 185, 187, 194 
Alyclomeningoceie, 757 
Myoma of vagina, 578 
Mjositis ossificans progressiva, 173 

traumatica, 171 I 

Mjxcdoma, 119 

Myxoma differentiation from hone 
cyst, 182 


Nasvu dermoids, 02 

Nasopharyngefll poliPJ. 104 I 

Nausea in acute appendicitis, 452, 453 
in intestinal obstruction 440 
postoperative, 56 


I in tulwrculosis of urogenital tract 

r.C4 

I lumbar, 694 

transperitoncal, b9G 
Nephritis, surgery tn 56 
Nephropexy, 69o 
) Nephrolomv 695 
Nerve slieaths fibromas of, 104 
Nervc', contusions of, SI4 
division of, 815 
in inguinal hernia, 594 
lacerated, 31 
of abdominal wall 397 
of diaphragm, 612 
of peritoneum 402 
Neuroblastoma of adrenal gland 740 
Neurocytoma of adrenal glund, 740 
I Neurofibroma of the mediastinum 296 
I Neurogenic diseases of unnarv tract, 
736 

lesions, pv una in, 626 
Neurologic surgery, 741 
Neuroma plexSorm, 105 
Nevus, 97 101 

araneus ('pider nevu«), 98 
flammeus (strawberry patch) 97 
hematoma pigmentosa, 99 
of scalp 200 
pigmented, 101 
simplex, 97 

venosus (port-wme «tain), 97 
New-born, diseases rliaracteri»tii of, 27 
Nicolaier ro tetanus, 32 
Nitrogen, non protein, in dehydration, 
50 

Nitrous oxide anesthesia 01 
Nodes, anterior cervical, 254 
I carotid. 254 

I deep cervical, 254 

maatoid, 2o4 
parotid, 253 
retropharyngeal 254 
submaxillary, 2o4 
submental, 254 
saboccipital, 254 
Noma padendi, 576 
I Non focal epilepov , 768 
Non yaraly tic type of tetanus 34 
Non parasitic cy «tic di'ca^e of the lung, 
359-361 


53 /, 
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PjpiUoma of rectum, 551 
of thyroid, 272 

Paracccal fot^a: in internal hernia, 615 
Paracentesis in cerebellar tumors, 777 
Paraflm treatment in bums, 42 
ParaRaiiglionm of adrenal gland, 740 
Paralytic ileus, 437 
rabies, 38 
tetanus, 34 

Paramedian mcision, 398 

in appondcrtoniy, 403 
Paraphimosis, 728 
Pararectus incision, 398 

in appendectomy, 463 
Pirarenal retroperitoneal tumors, C92 
Pirathyroid gland, tumors of, in oste- 
itis fibrosa, 175 

ParatlijTmdectonn in osteitis fibrosa, 
17G 

Paravertebral thoracoplasty, 310 
Parkcr-Kerr teclimc in colectomy, 634 
Parotid nodes, 253 
Pa«tcur treatment, 3S 
Piitliologie fracture in bone cy«ta, 181 
Patulous diverticulum, 422 
Pectoral muscles, deficiency of, 277 
Pe« tus carmatum, 280 
eseavatum, 2S0 

Pcdiatne surgen, blood pressure in, 26 
volume m, 26 
pulse in, 2G 

temperature an<l respiration 



Pediculosis pubis of male external gem* 
talia, 723 

Pelvic abscess in acute appendicitis, 450 
in peritonitis, 479 
Pelvirectal abscess, 565, 570 
Pervw, oidheteni, 724 
diphtheria of, 724 
hypertrophy of, 721 
hypoplasia of, 724 
infections of, 724 
injuries of, 724 
malformations of, 723 
torsion of, 724 
tuberculosis of, GG5, 721 
tumors of, 724 

Pentabarbital in anesthesia, 59 
Peptic ulcer, 418 

Perforated ulcer, differentiation from 
acute appendicitis, 457 
Perforative appendicitis, 450, 454 
Perianal abscess, 565 
Pericardiocentesis in acute pericarditis, 
304 

Pericardiotomy m purulent pericardi- 
tis, 305 

Pericarditis, acute, 300-30-1 
chronic, 307-310 
adhesive, 30G 
purulent, 305, 306 


Pericarditis, purulent in empyema 
thoracis, 375 
Pericardium, 300 

Pcncbondntis, typhoidal, of ribs, 284 
Penneal hernia, 618 
Perinepliric mfections of kidney , 691 
Periosteal fibrosarcoma, 184, 185, 196 
197 

sarcoma, 184 
vascular system, 131 
Periosteum, 129 
Periostitis, sypliditic, 156 
Peripheral nerves, injuries of 814 
Perirectfd abscass, 565 
Penstal-.is, 39S 

visible, m acute intestinal obstruc- 
tion, 440 

Peritoneal adhesions, postoperative 
492 

Peritoneum, 401—403 
blood-vessels of, 401 
cysts of, 493 
defense processes of, 471 
fossae of, 402 
lymph vessels of, 401 
mallormations of, 402 
nerves of, 402 
resistance to infection 470 
response to bacterial invasion, 470 
to different oreanisms, 471 
spaces ond fosss of, 403 
tumors of, 403 
Peritonitis, 470 

absorption in, 470 
acute, dehydration in, 475 
diagnosis of, 474 
drainage m, 477 
duodenal siphonago m, 477 
local 479 
IncalvKiUou of, 4T8 
prognosis of, 475 
pulse in, 475 

resumption of noun-ibrncntin, 
478 

sedation m, 478 
septic, 472 
suppurative, 473 
symptomatology of, 473 
temperature in, 475 
treatment of 475, 476 
Oclisner, 470 
operative, 47G 
postoperative, 477 
adynamic ileus m, 471 
B aerogenes encapsiilatis m, 472 
B coll in 471 
B pyocyaneus m, 472 
classification of, 472 
differentiation from acute appen- 
dicitis 457 

diffia>e, in appendicitis, 451 
gonorrheal, 4SS-490 
hyperpenstalsis in, 471 
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l’ropli> 1 txw in tetanus, 35 

of acidfxis (preoperatne), 52 
Pro-'tatc gland, TSI 

Pruritus of male ettcrnnl genitalia, 723 
Pseudocoialgta, 15-1 
Pscudoiij groma cj stic um colli, 107, i 12 
Pseudoleukemia, 107, 112, 113, 197, 
208 

Paods absoes-s, 457 
Pubescent goiter, 2b9 
Pudendal noma, 57G 
Pulmonary cn\boU«n\ {QHowing appen- 
dectomy, 458 

luberculosi', artifici vl pneumotho- 
mv in, 313 
(li«J5ifitntion of, 341 
collapse therapy m, 313 
diagnostic pncumotliorax in, 

m 

surgical tre-ifmcnt of, 341 
PuNc m ihildrcn, 2b 
PuKion divcrtnulum, 3S7 
Puncture nounds, tetanus haciHi m, 33 
Purpura hicniorrliagica, 517 
Purulent pencarditi*, 305 
Pjelitis, differentiation from acute 
uppendicitH, 45(5 
in aiute appendicitis, 459 
Pj Llographj , retrograde, 038 
Pyelonepnnfia r«mp!i<alinggonorfbcal 
vulvo-viigimtis, 577 
Pjeloplasty, 696 
Pjelotomy, 096 
Pylephlebitis, 504 

Pyloric stenosis, congenilil hjpertro 
ntuc, 411 

dcuydration in, 414 
diagnosis of 414 
etiologj of, 411 
incidence of, 411 
loss of n eight m 413 
pathology of, 412 
preoperative preparation, 415 
prognosis of, 414 
pyloric tumor in, 413 
pyloroplasty in, 415-418 
retention in, 414 
symptomatology of, 413 
treatment of, mcdual, 414 
surgical, 4I5 
vl^Ib!c penstaUis m, 413 
vomiting in, 413 

Pyloioplasty, I redet-Rammsleadt, 
4I5-4I8 

postoppeiative cart of, 418 
Pyogenic abscess of liver, 503 

infection'’, urologic, C49 bee In 
fections urologic 

Pjopneumothorax in empyema tho- 
racus 375 

Pjothomx, 3C9 Sec aho rmpyeraa 
thoracis 
Pyuria, G26 


llABtns, 37 30 
Hathitis, 85 See Uicktts 
Uadiant burns, 40, 45 
Radiation in benign giant-tell tumors, 
180 

la Hodgkin’s disc ISO, III 
Itodium and x ray, bums from, 40, 45 
in nevus. O') 

m CuhercuJoua cervical adenitTs, 
264 

Uonul i, 232 

Receptors in children 26 
Recrudescence m chronit osteomyeli- 
tis, 153 

Rectum, ab'^cesa of, 570 
absence of, 516 
adenoma of, 550 
complete occlusion of, 54C 
congenital malformations of, 537 
di'ichargnig into other organs, 541 
diverticula of, 647 
fibrous polyp of, 551 
malformations of, 537 
occlusion of, 53S 539, o46 
papilloma of, 551 
prolap'-e of, 552 
tumors of, SW 

ureters communicating with, 647 
uterus comauDjoatJRg with, 547 
vagina communicating with, 547 
Red blood cells in children, 26 
Regional ileitis, 469 
Ileimplantation of ureter, 714 
Renal calculi, 670 

function tests, 62S-030 
lesions in tuberculosis of uro- 
genital tract, 659 
pelvic, variations of, 079 
rickets, 86 

surgery, anesthesia in, 65 
tuberculosis, 653 Sie bro- 
gemtal tract 

Uchidual cortical abscess ui chrome 
osteomyelitis, ISO 
Respimtion in children, 25 
Rcsu‘>citatiDii in anesthesia 67 
Retroesophageal abscess 395 
Uetrogn^e pyelography, 63S 
Retroperitoneal iiernn 616 
lympangioma 103 
pararenal tumors 692, C93 
Hctropliary ngea! ubsces*, acute, 237 
nodes, 2ci4 

Retrorectal abscess, 570 
Ritis, actinomycosis of, 2SG 
cervical, 278 
osteomychtia of, 2S4 
syphilis of, 2% 
tuberculosis of, 2S5 
tumors of, 2S7 
typhoidal infections of, 281 
Rickets, S5-S7 
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Pentonitis in appendiciti®, 467, 46S, 
469 

m gonorrheal vulvo-\agtnitis, 577 
in the nen bom, 4S4 
local, acute, 479 
pelvic abscess m, 479 
pneumocoocic 490 
postoperative ^eptic, 4S3 
'econdarj abscea» m, 479 
septic, acute, 472, 4M, 464 
“preading, in appendiciti** 454 
staphylococci in, 471 
streptococci ui, 471 
streptococcic, 4S2, 483 
suppurative, acute, 473 

in empjema thoracis 375 
tuberculous, 4S4 
diagnosis of, 487 
incidence of, 484 
modes of infection in, 484 
pathology of, 48a 
prognosis of, 4S7 
sjmptoroatolc^ o(, 485-487 
treatment of, medical 4S7 
surgical. 4SS 
tuberculin in, 48S 
tj-pes of, 4S3 4SG 
Peritonsillar absce^, 23S 
Ferthe s disease, lo4 
"Petit mal in cpilepaj , 772 
pH of the blood in acido«i« 51 
Fiienol«u]phonephtbalein in renal func 
tion tests €29 

Pheochromoeytoma of adrenal gland 
(paraganglioma), 740 
Phimosis, 725 
Phleboclj SIS m bums, 42 
iQ dehvdratioQ, M 
ID intestinal obatruction, 444 
Phrenectom> 347 I 

m bronchiectasts, 32o 
principles of, 347 
technic of, 3^ 

Phrenic exeresis in lung nbseesa, 337 
Picrotoxin in endovenous anesthe«rt, 64 
Pigeon breast, 280 

m nckets, 8a 
Pigmented nevus, 101 
Pilonidal ejst, 93 
sinus, 93 
Pmeal gland 739 
Pituitary anlage, tumora of, 779 
gland 738 

cysts and tumors of, 120 
dysfunction of, 120, 73S 
endocrine function of, 121 
hypogonadism 738 

Pituitnn, «urgical in intestinal obstnic-: 
tion, 444 

Pleura, diseases of 367 
Pleurisy, fibrinous adhe«i\e, difietenti-l 
ation from empyema thoracis , 
375 


Pleunsy, scrofibrmouii, differentiation 
from empi ema thoracis 374 
suppurative, 3C9 
Plenform angioma, 1(X) 
neuroma, 105 
Pneumatocele, 200 
Pneumococcic pentonitL 490 
Pneumolysis, intrapleural, 346 
Pneumonectomy, cautery, in bronchi- 
ectasiD, 32o 

Pneumonia, blood tran«fu'ion in 74, 7o 
Pneumonostomy , technic of, 33S 
Pneumothorax artificial, in pulmomiy 
tuberculosis 343 
complicatious of, 343 
m bronchiectasis 324 
m lung abscess, 330 
spontaneous non tuberculous, 384 
technic of, 313, 344 
Poly cv Stic di»ease of kidney , 68S 
Polyorchism, 

Polyp, fibrous of rectum, 551 
vaginal, 67S 
Poly posts coll, 53o 
Po«tana1 dimple, 93 
Postoperative acidosis 53 
feeding 50 
henua, CIO 
nausea, 56 

peritoneal adhesions, 492 
regimen, 5? 
septic peritonitis, 4S3 
vomilmg, 56 

Poupart’s li^ment in inguinal hernia 
o93 

Premaxilla, projecting, treatment of, 

I 213 

Premaxillary bone in cleft lip, 212 
' Pieoperative carbohydrate fortifiea 
tion, So 
regimen, 55 
sedation, 59 

Prepubescent goiter, 269 
Prepuce, 725 
Preputial calculi, 72S 
Pnmarv anemia, blood transfusion in, 
71 

bone cysts, 181 

Proctitis in gonorrheal vulvo-vaginitis, 
577 

Proctocly 513 m bums, 42 
10 dehydration, ^ 
m intestinal obstruction, 444 
Proctoplasty for anorectal imperfora 
tions, 540 

Progressive myositis ossificans, 172 
Projecting premaxiUa 213 
pKdapse of rectum 552 

<H sigmoid and rectum, 555 
of uterus 579 

Prophylactic dosage of tetanus anti- 
tran, 36 

Preqihyiaxis m Hodgkin’s disease, 111 
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I’roplij hxiH m tetanus, 33 

of aci<l((»is (preoperative), '>2 
Pr(i-»tate gland, 735 
Pruritus of male e>:ternal geriitalm, 723 
Pseudocoxalgia, I'>4 
Pseudohj grama cj'^ticumiolfi, 107, 112 
PiMiudoIeukemu, 107, 112, 113, 197. 
29S 

Psoas abscess, 457 
Pubesrenl goiter, 2b9 
Puifeml'il num i, 570 
Pulmonary embolism following ap))cn 
dectonij , 458 

tuberculosis, artificial pneumotbo- 
nw in, 343 
• Hssifiention of, 341 
i ollapse therapy in, 343 
dingno'tic pncumothoni'c m, 
343 

surgical treatment of, 341 
Pul'C in children, 20 
Pulsion divertiiulum, 3S7 
Puncture wounds, tetanus luciHi m 33 
Purpura hamorrliiBi^^Ji 517 
Purulent pericarditis, 305 
Pjelitis, differentiation from acute 
appendicitis, 450 
m acute appends itw, 459 
Pjelogranhj, retrograde, ti3S 
P>elonepnrilia complitatiiig gonorrheal 
vulvo-v iRinitis, 577 
iVclop]ist>, C90 
Pjelotomj, 096 
Pjleplilebitis, 504 

Pyloric stenosis, congcoitjl hjperlro- 
nluc, 411 

dehydration m, 414 
dnirnoais of, 414 
etiology of, 411 
Incidence of, 411 
loss of weight in, 413 
pathology cif, 412 
preoperative preparation, 415 1 
prognosis of, 414 
pjlont tumor in, 413 
pyloroplasty in 415-418 
rttention in, 414 
symptomatology of, 413 
treatment of, medical, 414 
surgical, 415 
visible peristalsis in, 413 
vomituig in, 413 

Pyloroplasty, Fix-det-Ilammsteailt, 
415-418 

po'-toperative care of, 418 
Pyogenic abscess of liver, 503 

infections, uiologic, 640 Ste In 
fections urologic 

Pyopneumotboras in empyema tho 
racis, 375 

Pyothorax, 369 See nlso tmiryema 
thoracis 
Pyuna, 02G 


I R 

1 Rabies, 37-39 
Rachitis, 85 See UicketS) 

Radiant burns, 40, 4>> 

I Radiation in benign giant nil tumors, 
ISO 

in Hodgkin’s diseise, 111 
I Radium and i ray, bums from 40, 45 
in nevus, 99 

I in tuberculous tervatal adenitis, 
264 

RaiiuLi, 232 

' Receptors in cliildren 26 
Recrudraccnce in chronic osteomycli 

tis, 153 

Rectum, abscess of, .570 
absence of, 5W 
adenoma of, 550 
complete occlusion of, 546 
cungemtal malformations of, 537 
dwcharguig into otlier organs, 541 
diverticula of, 547 
fibrous polyp of, 551 
malformations of, 537 
occlusion of, 538, 539, 540 
fKipUloma of, 551 
I prolapse of, 552 

I tumors of, 550 

' ureters communicating with, i>}7 

uterus communicating with 547 

vagina communicating with 547 

Red blood cells in children 2G 
Regional ileitis, 450 
Reimplantation of ureter, 714 
Renal cahuli, 670 

function tests, 028-630 
lesions m tuberiulosis of uro> 
genital trict, C59 
pelvis, varmtions of, 679 
ncket®, 86 

surgery , anesthesia in, 6o 
lul^rculcisis, 658 See Uro- 
genital tract 

Residual cortiial absce&s in chronic 
osteomyelitis, 150 
Res{liration in children, 25 
Resuscitation m anesthesia, 67 
Retroesophageal nbsi ess 395 
lletrograile pyelography , 638 
Retroixritoneal hemis 615 
lympangioma, 103 
p irarenal tumors, 692, 093 
I Retropliaryngeal ab«cess, acute, 237 
' nodisj, 254 
Retrorectal ab»ce«s, 570 
Ribs actinomycosis of, 286 
cervical, 278 
osteomyelitis of, 2S4 
syphilis of, 286 
tuberculosis of, 285 
tumors of, 287 
typhoidal infections of, 2S4 
Rickets, 85-87 



Soda lime technic in anestliesia, 65 
Sodium bicarbonatedrc^inMin buim, 
42 

immersion baths in burn's, 42 
citrate blood m transfuaion, M 
Soft part*, wounds of, 31 
Somatic complications in bums, 41 
Spasm of e*opJiai;us, 392 
Spermatic cord, 735 

inguinal hernia, 593 
torsion of, 457 
Spider nevus, 98 
Spina bifida, 755 

treatment of, 757 
Spinal cord, edema of, 802 

bemorrhage into, 798 
pressure upon by rcMduol 
bony deformities, 804 
fluid, circulation of, 741-743 
injunr*, acute, 793 

hemorrhage into cord in, 793 
Spmdle-cell sarcoma of lymph emnds, 
J07, 113 

Spine, cer\ ical, fracturo*di*locfltioii of 
SOG, 810 

toinpre>4ion fracture of, 810 
lunineitomj in injuries of, 810 
heconilarj changes in, following 
trauma, 814 

thoracic, fractuientisiocations of. 
812 

Spleen, 506 

ftbnormalitici of, 503 
ubscc«s of, Sll 
anatomy of, 506 
cj ats of, 50S 
in cirrhosis of liver, 519 
injuries of, 510 
phjsiologj of, 507 
removal of, effect of, 508 
syphilis of, 512 
tuberculosis of, 511 
tumors of, 509 
Splencclom> , 520, 522 
Splenic anemia, 512 
Sp!enomegal>, tropual 519 
Sporadic cretinism, 117 
Spotted bone, 121 
Spurs, 161 

Stab wounds of abdomen 406 
Staphjlococci m peritonitis 47l 
Stasis in urinary litliiasis, 668 
Status lymphaticus, 270 
anesthesia m, 08 

Stenosis, acquired of esophagus 393 
congenital, of intestinal tract, 
430 

of esophagus, 383 
pyloric, congenital hypertrophic, 
411—118 See Pylone stenosis 
Sterility following gonorrheal vulvo- 
vaginitis, 577 
Sterilization of burns, 43 
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Stemo-clavicular joint, tuberculosis of 
2S6 

Sternum, cleft, 277, 278 
osteomyelitis of, 284 
syphilis of, 2S6 
tuberculosis of, 285 
Stick test, 72 
Stigmata, syphilitic, 158 
Stookey treatment of fracturc-di'loca* 
tion of cervical spine, 810 
Streptococcic peritonitis, 4S2 
Stneture, congenital of external raea 
tus. 716 

of esophagus, 393 
of ureter, 698 

Stored citrat^ blood m transfusion 83 
Street dust, tetanus in. 35 
Strychnine poisoning, tetanus and 35 
Subcortical hemorrhage, 788 
Subdiaphragmatic abscess, 374 
Subdural hematoma, chronic 791 
hemorrhage, 794 
Submasdlary adenectomj , 2fi0 
nodes, 254 

Submcnt&l nodes, 254 
Suboccipital nodes, 254 
Subperiosteal abscesses in ucuto osteo- 
myelitis, 130 

hemorrhage, differentiation from 
sarcoma 88 
sarcoma 184, 185 
Subphrcnic abscess, 480—182 
Sun ray appearance in osteogenic sar 
coma ISO 

Superior pelvirectal abscess, 570 
Suppurative appendicitis 453 454 
cervical ndenitia, 256 
mastitis, 284 
peritonitis, acute, 473 
pleunsy, 369 See Empj ema 
thoracis 

Suprahyoid cyst 243 
Supralevjtor abscess, 570 
Suprapubic cystostoniv, 714 
Surgery in diabetes 57 
in nephritis 5G 
of neck, 243 
of vault, 199 

urologic, anesthesia m, 040 
prognosis of, 613 
Surgical mortality in children 27 
shock, 48 Sec aho Shock 
blood transfusion in, 70 
Sympathectomy, lumbar, 535 
Sympathoblastoma of adrenal gland 
740 

Syrapatliogonioma of adrenal gland, 
740 

Synovial chondromas, ICS 
Syphilis of bone, 153 
of kidney, CSG 
of nbs, 28G 
of spleen, 512 



INDEX 


S41 


Tuberculosis of bladder, 0o9, CGO 
of cartilages of ribs, 2S5 
of epididymis 665 
of I allopian tube®, 5S0 
of gall bladder, 505 
of genitalia, 6G5 
of kidnej , OoS 

bilateral renal leaiona m, 
604 

function tests m, 662 
nephrectomy in, 664, 005 
of penis, CC5, 724 
of nb, 2S5 

cartilage, 285 
of spleen, 511 

of sterno clavicular jomt, 286 
of sternum, 285 
of testis, 733 
of ureter, 660 
of urogenital tract, C5S 

bacteriologic studies in. 
663 

cj stoseopic examination 
in, 663 

diagnosis of, 661 
di'position of arclcr in , ) 
G04 

kidney function tests in, I 
002 

patliolog} of, 659 
phjsioal examination in | 
059. 602 

prognosis of, 065 
roentgenology of, 602 , 

sccondarj urotogic le- 1 
sions m, 60S i 

symptomatology of, 6G1 
treatment of. 0&4 
pulmonaiy, 541 
p> uria m, 620 

Tuberculous adenitis, acute mesenteric, 
456 

cervical, 259 

clinical types of, 2Gl 
diagno«is of, 262 
etiology of, 259 
incidence of, 2CT 
pathologj of, 259 
spread of infection in, 260 
®yinptomatoh>g> of, 2^ 
treatment of, 25i 
operative, 265 
empyema, treatment of, 353 
peritonitis, 4S4 

pneumonia, 374 , 

Tubes, Fallopian, 580 | 

Tuhulo-dermoids, 90 1 

Tumor, Fwing’s See Ewing’s sar 1 

coma- 

giant-cell, 176 | 

differentiation from bone cj at, 
182 

from chondroma, 167 I 


Tumor, gumt-cell, differentiation from 
osteitis fibrosa cjstica, 175 
SiTnptomatology and treat- 
ment of, 180 
in mtassusception, 431 
intracranial, 775 

multiple, in osteochondroma 170 
of bladder, 712 
of bone, metastatic, 197 
0/ tram m epi/epsj TG5 
I of eerebcllum, 775 

of cerebrum 780 
I of chc®t wall, 2S6 

I of cfii/dfiood, 97 113 

1 of clavicle, malignant 2S7 

of colon, 526 
of hypophjsis, 120 
of kniney, 68^91 
of liver, 501 

of mediastinal Ijmph glands 297 
of mediastinum, 293 
of mesentery , 403 
of omentum, 405 
of ovary, 580 
of pancreas, 523 

of paraUjymi! gland m osteitis 
fibrosa, 175 
of penis, 724 
of peritoneum, 493 
of piluitata anlagc, 77D 
gland J20 
of rectum 550 
of nb, mabgnant, 287 
of salivaiy glands mixed 234 
of scalp, benign, 200 
of scapma, 287 
of scrotum 729 
of spleen 509 
of testis, 733 
of thymU', 275 
of thjroid, 272 
of umbilicus, 401 
of ureter, 703 
of urethra, 722 
of uterus, 679 
of vagina, 578 
of vulva, 57S 
osteogenic, benign 169 
pararenal retroperitoneal, 692 
I villous, of rectum. 551 

' Wdma’, 0S9 

Tunica vagmalis, hematocele of, 734 
hjdrocole of, 734 

Turpentine stupes m intestinal obstrue- 
tion, 444 

Tjphoidal infection of ribs, 2S4 


U 

Ulcer, gastric, 418, 419 
of frenum, 232 
peptic, 418, 419 



fADEX 


S43 


Vitamins :n urinary lithiasis GOT 
\olvulus 434 » 

(liSercntiation from acute appcndi 
citis 457 

m diverticulitis 423 
\omifing in acute intcst nal obstrlic 
tion 440 
in burns 41 

in disea«es oC tluklren 25 
postoperative SO 
\ on Gies joint ISO 
\ on Jaksch s nnemia 514 
Vulva 572 

abscovs of o7j 
anomal cs of 572 
crjsipelxsif 57o 
tumors of 578 * 

Vulvitis 1 crpetic 57 t 
V iiho-vag iiiti diplitl critic 57i> 
gonorrl eal 57ff-578 
n)n-spceific 574 


W 


! WaAm air treatment of bums 43 
Wens 89 

Wwll of s d sense 517 
V\ hite blood cells m early I fe 20 
Wilms tumor of kidney 089 
W ounds gunsl ot of at domeii 400 
lacerated 33 
of scalp 200 
of soft parts 31 39 
stab of ab lomen 40G 


X 


I \a\thin lith as s 670 
I \iplioid proces absence of 2''8 
A my bums 40 4j 



